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THE OBEAT STOBH OF OCTOBEB 2, 

On October 2 a great storm burst upon the northern 
coast of the Gulf of Mexico, coming without warning 
of any kind, although even if such warning had been 
given the loss of life and property would still have been 
very great. As it was, with the wind blowing upward 
of a hundred miles per hour and waves and backed-up 
water running 15 feet above the normal level, some 
2,000 lives were lost, with millions of dollars worth of 
property. The storm came up from the Gulf, and the 
Signal Service officer at New Orleans had absolutely 
no warning of its approach. Th^ telegraph line from 
Port Bads, whence the announcement of the storm 
should have come, broke down early on Sunday night 
as the storm came up; 

The principal damage was done to the region about 
the mouth of the Mississippi, which includes islands and 
marshes all of very low level. One of the affected and 
typical regions, the St. Bernard or Lake Borgne 
Marsh, is a dead level ocean marsh, with more water 
than land, covering 1,200 square miles. It was in- 
habited by 200 fishermen, who lived in cabins built on 
piling. Chandeleur Island is another place where there 
was great loss of life, and is also typical of much of the 
adjoining region. This land rose but three or four feet 
above the level of the sea, so that in the storm it was 
completely submerged. Such places as this represent 
the entire region, which is a network of islands, bayous, 
lakes, and swamps, whose highest point is only about 
7 feet above the normal sea level. The devastated area 
extends along the Mississippi from a point 46 miles 
from its mouth and runs east and west over an extent 
of over 100 miles. In most places the residents were 
white, of the most diversified classes, Italians, Span- 
iards, Creoles, and others. Besides these there were a 
Chinese and a Malay colony. The inhabitants were 
devoted entirely to the maritime industries, such as 
fishing and oystering. The Chinese were engaged in 
shipping shrimps to China. 

The wind, blowing from the Gulf, forced the water 
back into the bayous and lakes, where it gradually 
rose and began to pour back into the Gulf and Missis- 
sippi over the intervening territory. Rain had fallen 
all Sunday, with a strong wind, and shortly after mid- 
night the storm broke in its fury, the water rapidly 
rose, 9 feet of water poured over the levees, the low re- 
gions were swept by the sea and submerged many feet; 
houses were carried away by the wholesale and lives 
and property were destroyed on all sides. The inhabi- 
tants were drowned or killed by.tJie falling houses, so 
that onl.y the more robust had a chance to escape. 
Some of them, it was estimated, floated from twenty to 
forty hours on rafts and logs. The entire region is 
literally almost depopulated. Several instances are 
already on record of islands near the mouth of the 
Mississippi being carried away in storms, but the pre- 
sent disaster outstrips in its extent anything on record. 
The loss to shipping is very great, many smaller boats 
being lost entirely and others badly damaged. It is 
calculated that one-half of the population engaged in 
the Gulf fisheries are lost and that nine-tenths of the 
vessels are destroyed. Half of the orange crop is gone 
and many of the trees in the orchards are blown down. 
Many of the bodies were washed out to sea and the im- 
mediate burial of the remains of those left on the de- 
vastated coast became one of the sad necessities of the 
case. 

In Mobile and its vicinity much damage was also 
done ; but the appalling catastrophe at the mouth of 
the Mississippi outstrips and overshadows it com- 
pletely. 



Tbe Sanr nilll Is CiTlIIzation's Pioneer Macblne. 

Professor Tyndall says that scientific researches find 
man wandering nude along the sea shores eating the 
raw oyster as he went, never dreaming that the tree 
under which he took shelter from the rigor of the 
storm contained elements that would warm his shiv- 
ering frame. And again we find fragments of human 
bones alongside those of some wild beast, and stone 
weapons such as prehistoric man used, where the two 
probably fell in single combat for the possession of a 
cavern for a home. Here at our centennial is no doubt 
a good imitation of the ancient homes of these cave 
dwellers. I am now near my seventieth birthday, my 
early home being in the forests of Maine, and at about 
ten years of age did part of the work in what 
we called the thunder shower mill. It being an old 
water mill and an old gate saw made of iron or 
material not much better, sawing a long log, it took 
about five minutes to gig the old carriage back; 2,500 
feet of boards, plank and timber was a fair day's saw- 
ing of 12hours run. The saw cut fully % of an inch wide 
at every kerf. Then came the Mulay mill, dispensing 
with the gate and making quickerstrokes, which did a 
very little better. Gangs then came into use in large 
mills, and it was then a good day's work with a gang 
to saw 10,000 feet of inch lumber. I well remember 
that George Page, of Baltimore, took a circular saw 
mill to Bangor, Me., and set it up in John Webster's 
mill on the Penobscot River, and after some weeks of 
trialit was pronounced a failure, as they said that no 
circular saw could be made to work in Maine timber. 



The fact was that they did not know then how to 
make a circular saw of any size large enough to saw 
mill logs. 

At the centennial I saw one of the band sawmills, 
on the judges' day, saw of inch lumber, one log at the 
rate of ten thousand feet of lumber in one hour, and I 
saw it drop a board sixteen feet long every three 
seconds, and the saw cutting only a H inch kerf. I was 
told, however, that in regular work in the West 
100,000 feet was often sawn inside of ten hours with 
a band sawmill. Whether this is to be excelled, we 
must leave the future to determine. J. E. Emerson. 



How to Oet Rid of Salt In I/and Reclaimed 
from tbe Sea. 

Dr. C. V. Riley, of the Department of Agriculture, to 
whom we referred the above subject for information, 
writes as follows : 

I received a note from you requesting an answer to 
a question asked by one of your subscribers, as to what 
process should be used to get rid of the salt in land 
that has been reclaimed from the sea and dried, and 
what plants can be set therein to the greatest advan- 
tage. The question cannot be intelligently answered 
without more detailed information as to the nature of 
the soil and the latitude. If the land is sandy, there is 
no better way than by leaching through irrigation, and 
the natural rains in time will do this, if there is good 
drainage. If the soil is tenacious, it will, however, 
be very difficult to get rid of the salt. The plants that 
would be recommended for a northern latitude would 
be different from those which might succeed in a more 
southern climate. There are certain grasses which 
thrive in salt lands, especially sandy lands ; for exam- 
ple, the so-called black grasses, which make fairly good 
hay and are used for various other purposes. These 
are Spartina Juncea and Juncus gerardi. Another 
grass which thrives in sandy soils and helps to prevent 
the sand from drifting is Ammophila arundinacea. 

These will all grow in northern latitudes, and the 
salt marsh grasses, when they once get a good foothold, 
will thrive in such soil. The b arberries and the spe- 
cies of euonymiis, especially Euonymus japonica, are 
known to thrive in salty lands. Of cultivated crops, 
the experience of the Mormons in Utah, near the Great 
Salt Lake, would indicate that beets, followed by po- 
tatoes, are among the most profitable crops in saline 
lands. It is questionable whether much salt long re- 
mains to be of any injury to ordinary plants in re- 
claimed lands that are not periodically overflowed 
again by salt water. C. V. Rilby. 



Quebracbo IVood for Rallivay Sleepers. 

The Quebracho Colorado wood is described by 
Georges Poulet as being of a blood red color, very 
bright when freshly cut. It is found in great abun- 
dance in large forests in North Argentina. The wood 
so far has only been appreciated in Europe by tanners, 
as it contains a large proportion (said to vary from 15 
to 20 per cent) of its weight in tannin, to the presence 
of which the author ascribes its extraordinary dura- 
bility. It is stated that when, for the purpose of ex- 
tending railways in the province of Santa Pe, posts 
which had surrounded grazing inclosures were taken 
up, the wood, though having been for 150 years, and 
sometimes longer, in ground alternately parched by 
great heat or sodden by tropical rains, appeared to 
be in as good condition as though recently cut. The 
wood is specially suitable for railway sleepers, on ac- 
count of the stability it gives, from its durability and 
weight, and by its freedom from attack by insects. 

It weighs about 78 pounds per cubic foot, does not 
decay, and is not compressible, so that holes must be 
bored clear through the wood, and equal to the diame- 
ter of the bolts, etc., used. 

It is calculated by the author that a sawn sleeper, 

f. o. b. at the port of shipment, would cost with freight 

to Europe (reckoning eight sleepers to the ton) about 

$1.55. 

» < » < » 

Peroxide of Hydrogen a* a 'Water Purifier. 

Peroxide of hydrogen has long been recognized as a 
powerful disinfectant, and has been recommended and 
used with advantage as a gargle in cases of diphtheria, 
and in this respect has recently been again brought 
foward as a most useful means of protection against 
this disease during an epidemic. But it has also 
been used as a handy method of removing bacteria 
froi^ drinking water for household purposes during 
outbtealg^,^?? . cholera or other zymotic diseases. It is 
stated ongj, , .«,nority of careful scientific experiments 
that an addition of one part of this material to 1,000 
parts of the water, when alio wed t o stand for twenty-four 
hours, will efl'ectually destroy any cholera or typhoid 
germs which may be present. The taste of the water 
does not suffer any alteration, and it is perfectly harm- 
less. But in case this expedient should be tried it 
must be borne in mind, first, that the particular perox- 
ide of hydrogen employed must be the purest purchas- 
able, as it may contain minute traces of the poisonous 
barium chloride ; and, secondly, that to insure its 
acting efBciently on the microbes, the samples used 
must be freshly prepared. 
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The World's Fair at Chicago Is beginning to per- 
meate the country. Its influence is steadily acquiring 
a momentum that is carrying to the remote limits of 
the States its wonderful character of beauty, and mak- 
ing the powerful stimulus of its invention, splendor 
and enterprise felt in our cities, and upon each one of 
us. Its pervasive loveliness, its beauty born of color 
and form, and around whose lineaments the radiance 
of light, shining with all the marvelous luxuriance of 
modern electrical design, has spent an aureole of sur- 
passing joy, are moulding anew our requirements in 
art. As a factor of sensuous and almost ecstatic delight 
few fairs in the history of the world have approached 
it. As a revelation of the results that can be attained 
by the chaste and modulated combination of architec- 
ture and sculpture, at least in idea, perhaps none have 
equaled it ; and as an example of the f elicitious and 
almost ideal happiness of the union of structure with 
water surfaces it is unique. In this last particular the 
fair is a transfiguration. The exhilaration given by 
this combination of water and building are positively 
surprising. The picture it presents seems the evoca- 
tion of genius, and hangs suspended in our minds a 
celestial vision. So complete is the mental satisfaction, 
so deep the draught of beauty, that the appreciative 
visitor for some hours lives simply in that sensation 
alone. To him the details of exhibition, the mass of 
material, the endless facts of progress, are offensive, 
and before he can recover his ordinary powers of in- 
spection he allows the wonderful effect to subjugate 
and ravish him. The White City to him, for a while, 
is not a series of crowded storehouses, but an evane- 
scent creation of poetry, that may pass with the 
motion of his hand or exhale with the shock of his 
breath. Not that it is fragile or capricious in effect ; 
it possesses serenity and great grandeur, but it has so 
unusual and revealing a beauty that the spectator, 
feeling that he lives perhaps injcommonplace surround- 
ings, can scarcely transport himself to times of archi- 
tectural wonderment without a feeling of distrust. 
He remains before it, quieted into a state of appre- 
hension lest suddenly the picture will bodily rise and 
melt into insubstantial and trailing vapors, roseate 
perchance with the sun's last touch, but still only the 
mists of a surpassing dream. 

Not the least remarkable indeed of the many as- 
pects of the Fair is this buoyancy, lightness, and es- 
sential aerial mobility of the numerous and grandiose 
buildings. This impression becomes startling in some 
lights, as at evening. The whole marvelous creation 
dwells for a moment in a glory of rays as the sun sinks, 
and then becomes a perishing fabric, melting into the 
liquid sky, lost to the glistening eyes of men who 
watch its disappearance with a cry of despair. 

As one awakes from this delicious excitement of 
amazement and pleasure, he begins to separate his im- 
pressions, and possibly one of his first inquiries will 
be. What adjustment of physical constants is it that 
leads to so admirable and graceful a result^? In his 
analysis something like this must ? I think, become 
apparent. The rudimental and dominating note in 
this architectural diapason is water. The buildings 
are tributary to that. Place these same superb crea- 
tions upon a level plain, fill their interspaces with 
flowers, or shorn and gleaming lawns, throw around 
them a setting of woods, bring them under favoring 
conditions of light and shade, and yet no such illumi- 
native effects would have been secured, no such trans- 
port of delicate elevation and serene majesty. The 
whole would have been listless and unresponsive to the 
craving of ideality. But this helpfulness of water, at- 
taining a relation of ubiquitous importance to the 
buildings, has^een wisely.controlled. A^large circular 
lake of water, around the borders of which the archi- 
tectural displays would have been made, would not 
have brought together the reciprocal power of each 
upon the other. The water spaces are long and mther 
narrow lagoons or canals, along wh""** ^' ^eSg Wse, in 
due proportion of height and widtti, provided 

with subtle and expressive wealth of orilamentation, 
the royal structures whose characters enhance each 
other by their perspective contiguity, while they all 
derive more completely from the water, so arranged, 
the stimulation of reflections, which lighten and ideal- 
ize all alike. A great space of water, over which they 
might have been seen, would have diminished them, 
broken down the architectural interdependence and 
dissipated beyond perception the host of fine efifects 
that, with the changing conditions of the day and 
night, now provide the atmospheric feature which 



makes sometimes the aspect of the Fair grounds fairy- 
like and almost phantasmal. These effects, finally, 
have been deepened by the whiteness of the buildings. 
It was a fortunate decision, but one doubtless of no 
accidental nature — so just and masterly have been all 
the purposes of the great minds who have directed 
this enterprise — that the buildings are white. We all 
have noticed with pleasurable pride the pictorial dis- 
tinction given to our cruisers by their white hulls, the 
scenic interest they gather from this color. So in the 
Whit"* City its color contributes essentially to the mani- 
fold variety of its bewilderingly beautiful effects. 

The caressing shades seem to impart to the white 
figures, groups, anfl symbols that surmount the walls 
of the buildings, stand with astonishing impressive 
force upon the waterways, or confront you with 
splendid salutation upon the entrances, a half empha- 
sized relief, and mingle over the convexities and con- 
cavities of the sculpture with an indecision of outline 
that makes the objects themselves unreal. Again, this 
whiteness permits sharp contrasts, and sometimes in 
the full sunlight produces a singular pallid brilliancy 
that defies words to define in its excessive mysterious 
beauty and beckoning power over the head and heart. 
As I stood before the Cattle Hall looking northward, 
with the stuccoed obelisk and its defiant lions at my 
side, the eye passed over water spaces, spanned by 
bridges bordered with white gray walls and here and 
there invaded by shrubby trees, and along facades, 
simple and effective, or elaborate and diversified, and 
rested at last at the end of the long avenue of forms 
upon the yellowed dome of the enormous Illinois build- 
ing. The sTcy was darkened by some slowly gather- 
ing clouds behind it, but remained brilliantly blue 
above, and the picture was an incarnation of delicacy, 
poetry, and strength. Some notes of color are indeed 
permitted. The red green and yellow, in subdued 
tints, of the Transportation building and some mono- 
chromes among the State buildings perhaps heighten 
the white and nivose expression of the Fair. The one 
spot where a contrast in color seems the concentration 
of inspired design. It is where the colossus of Liberty 
rises in gold before the magical Peristyle. This 
beautiful colonnade, with the lines of speaking figures 
upon its parapet and the viewless spaces of the sky 
and Lake Michigan behind it, forms an admirable 
background to the august and noble statue of Daniel 
Chester French. Looking from the Administration 
building past the sculptured energy and powerful 
symbolism of MacMonnies' Fountain up the Basin, 
with this glorious statue closing the vista in serious 
and stately splendor, the impression is overpowering. 
Here the effulgence of the robed and heraldic figure in 
the midst of the encircling whiteness stamps the 
whole picture with a magnificent distinction. It 
would be hard to conceive of anything more deeply 
satisfying and illustrative. The hands of the Republic 
are raised, in one she holds the world, in the other a 
staff surmounted by the Phrygian cap of liberty. She 
embodies the prophecy of the future, and seems in her 
conscious self-reliance, in the depth of restful composi- 
tion with which she is moulded, to invite the world to 
follow where she leads. She is titanic in size, but no 
one thinks of it, or even suspects it, until dimensions of 
her unparalleled mass are read in the guide books. She 
belongs so exactly where she is placed, forms so aes- 
thetically the crown, apex, and glorification of the 
beautiful buildings grouped about her, that the visitor 
worships her beauty and feels the thrill of her potent 
mute eloquence for the elevation and hopes of man. 

The sculpture at the Fair, in the powerful groups 
upon the Basin, at the bases of the bridges, upon the 
sky line of the buildings, or placed like medallions of 
stupendous magnitude at the doorways of the Admin- 
istration building, are fresh tokens of the stirring 
genius of American art. As we watch them in the 
light of the sun, beneath the shades of evening, or 
somberly shadowy above the frieze of electric lights 
at night, we recognize a strange power of expression in 
them. They are more than vigorous, different from 
being merely beautiful, finer than formal correctness, 
more noble than ornament. They speak a mute 
language of serious thoughts and deepen with their 
glorious efHgies the impending sense of new eras, new 
conditions, new results, which the opening hours of 
the new century welcome and the closing years of the 
old century predict. A figure, yes many figures, on 
the Administration building and the Agricultural Hall, 
itself a wonderfW conception, are in the spirit of 
Michel Angelo, and types of the most undaunted 
spirit, of the most'' free and aspiring and genuinely 
earnest intention in plastic art. 

Much has been said as to the fairy-like effects of the 
eleccric lighting at night, when the great search lights 
throw their intense and colored floods of light, like 
shafts of glory, upon the great fountain, and when the 
jets of water ^ise in iridescent beauty^ changing and 
mingling their color in bewildering profusion, and 
when along the surface of the water the myriad incan- 
descent lights are blazing. This is all very fine, but 
no contemplative visitor can think of comparing such 
meretricious effects, with their simply showy and shal- 
low accompaniments, to the studies of high and half 



lights which the great complex of buildings, with their 
numerous features, permits under the changing skies 
of day and evening. These seem most entrancing. 
Without entering the doorway of a single building, 
the intelligent understanding of and dutiful reverie 
upon this architectural display will reward the visitor. 
These are a few first impressions received upon the 
first day of the writer's visit to the Columbian Fair. 

L. P. Gratacap. 

A New Yorker's Impressions. — Entering the Min- 
ing building at the center western entrance, the ex- 
hibits that strike the eye first are the gilded pyra- 
mids of wood, intended to represent the size and 
value of the amount of gold taken out in Germany, 
Russia, Australia or New South Wales in a given 
number of years, a very simple and effective way, 
much more easily comprehended by the observation 
than if stated in cold figures. There are immense 
blocks of coal to be seen, and a country showing the 
finest and richest display of all kinds of ores, silver, 
gold and others, is New South Wales. We have been 
told by one of its intelligent citizens, who visited the 
Fair, that the general public have no idea of the 
variety and value of its mineral wealth, which would 
yield fortunes to any enterprising Americans or 
others, should they undertake the development and 
marketing of such valuable deposits, with the econ- 
omy of management and transportation prevailing 
in the United States. The display of ores, metals, 
etc., in this exhibit is remarkable, and there is a silver 
statue of Atlas. 

Another striking exhibit is that of Montana, in which 
there is a silver statue of Justice (modeled after Ada 
Rehan, the actress), standing six feet high above the 
pedestal, and weighing 3}^ tons. The remarkable 
displays of onyx, one a slab 7 feet 7 inches long and 
3 feet wide, and the wonderful specimens of petrified 
wood from Arizona attract attention. In the foreign 
section is an interesting view of Carlsbad and its pro- 
ducts ; an ignot of nickel from Canada, weighing 
4,500 pounds, valued at $3,350; statue of Liberty En- 
lightening the World, carved out of salt ; a pillar of 
anthracite coal, 60 feet high, from Schuylkill County, 
Pa., representing the thickness of the great vein of 
coal found in that region. 

The diamond exhibit in the Cape of Good Hope sec- 
tion is very interesting. There are photographs of the 
Kimberly mines, and alsogreat blocks of the blue earth, 
as it is called, are shown, in which scattered among it the 
rough uncut diamonds run, at varying distances apart, 
just as they are found. Every afternoon the washing of 
the earth is shown and the exhibit is guarded by natives 
from South Africa. In connection with this exhibit is 
a separate room where men from Tiffany & Co. are en- 
gaged in cutting and polishing the diamonds, which is 
very interesting to see. The Brazilian mineral ex- 
hibit is very tastefully arranged and is filled with rare 
and costly stones. 

Along the eastern half of the building are various 
kinds of mining machinery, including improved forms 
of stamp mills and smelting works. In this part of 
the building are also most of the exhibits of different 
States. A trip around the gallery of the building 
should not be overlooked. From this point a good 
general view of the rich exhibits displayed below is 
to be had. In the north end is a very complete dis- 
play by the Standard Oil Company of their refineries, 
the extent of the oil-bearing regions, the different 
stages of oil refining, and the numerous large photo- 
graphic transparencies hung in the north window of 
prominent wells and pumping stations. One of the 
largest transparencies ever made is shown. A raised 
map of the State of New York made on a proportionate 
scale is in the northeast gallery and is worth examin 
ing. In the west gallery are large collections of pre- 
cious and rare stones, one collection by Tiffany & Co. 
being very complete. The attractive feature is a 
statue of " Silver Queen " from Aspen, Colorado, very 
tastefully arranged to illustrate the productiveness of 
that country as regards silver. Not far from this is a 
complete working model made to a scale showing the 
separation of metals from ores by means of lixivi- 
ation. In the east gallery there is a meteorite weigh- 
ing 1,015 lb. which fell in Arizona. There is also an 
interesting exhibit of asbestos and its products. In 
displaying the great mineral resources of the United 
States the many exhibits are very instructive. Leav- 
ing the Mining building by the center eastern entrance 
a short walk leads one to the western center entrance 
of the Electricity building. 

The impression one gets here is that there is con- 
siderable space for the exhibits, and after seeing the 
Machinery Hall exhibits there is much that is duplicat- 
ed here. The numerous dynamos (many of them) are 
exhibited without being in operation. There are many 
forms of arc lights. The central pillar, composed of a 
thousand or more of Edison lamps in different colors, 
is very interesting at night, and is surmounted by a 
very powerful gigantic incandescent lamp. Another 
elaborate lighting exhibit is that of the Western fflec- 
tric Company in the southeast comer of the building. 
By means of automatic switches and motors a series of 
{Continued on page 26S.) 
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THE 1V0BID>8 COLUMBIAN EXPOSITION-EXHIBIT OF 
OTIS C. WHITE, WOBCESTEB, H&SS. 
There are few if any single exhibits at the World's 
Columbian Exposition that seek recognition In more 
departments than that of adjustable extension move- 
ment in ball and socket and cone joints made by Otis 
C. White & Company, Worcester, Mass. The ac- 
companying Illustration shows this exhibit, which 
occupies a commanding position in the gallery in the 
Manufactures and Liberal Arts building. Although 
situated in this building, this exhibit comes in for con- 
sideration and award in the departments of machinery 
and electricity as well as liberal arts and manufactures. 
The various joints invented by Mr. White can be so 
combined as to be perfectly adapted to almost any 
line of work where joints are used, from the delicate 
adjustments required in scientific work to such coarser 
uses as the holding of the heaviest vises at an angle. 
A great variety of applications Is Included in the ex- 
hibit : forms used by surgeons, microscopists, bio- 
logists and photographers, as well as by artisans of 
every sort. The joints have as their bases a divided 
ball and socket joint, which Is most ingenious and 
novel, and has of course been carefully protected by 
patents in various countries. A most valuable feature 
is that either a firm unyielding grip can be arranged 
for, or more or less elasticity can , be introduced and 
controlled, so as to allow motion under any desired 
amount of pressure. This elastic quality has made 
feasible the novel series of adjustable holders for elec- 
tric lights, which have attracted the attention of 
practical men to the exhibit. The Illustration shows 
In the doorway one form of these holders, which has a 
ball and socket joint at the base, a sliding swivel joint 
at the elbows, and a wrist joint just back of the lamp. 
The swivel joint allows both rotation and extension 
to full length of each arm ; and while all these adjust- 
ments can be easily made by the hand, the position 
Is afterward retained, without any attention to screws 
or fastenings of anj- sort. The lamp can be moved, 
therefore, to any point within the radius of the arms, 
and there it will steadily remain, as long as it is wanted. 
This invention for the first time makes it possible to 
carry the incandescent lamp exactly to the work. A 
further and most important merit of these joints will 
appear on close scrutiny. The parts are all so devised 
that they can be made in quantities easily and cheap- 
ly, and can be put together by ordinary skill, so that 
the complete holder can be sold at a price which is 
surprisingly low. 

Up to the present time the owners have been so 
busy in perfecting the joints and the processes of 
manufacture that no effort has been made to intro- 
duce the holders; but they have been sought by 
manufacturers, and are now in daily use iu many large 
shops and factories. As soon as the inevitable cor 
poration is completed, there will be little delay in sup- 
plying the largest and most varied demand. 



LAWTON'S IHPBOTED POTTEBT KILN. 
The economical use of fuel in the larger class of fur- 
naces, such as those used for glass or pottery, is one of 
the most important problems of the day. In the cut 
we Illustrate the Lawton pottery kiln, in which a par- 




The H. K. Porter & Company, of Pittsburg, Pa., 
builders of light locomotives, have received an award 
for all of the locomotives shown by them at the 
World's Pair, including both the " Logger," exhibited 
In connection with the Forestry department, and the 
other four motors and locomotives exhibited in the 
Transportation building. These interesting exhibits 
were fully described in the Scientific American of 
October 7. 



LAWTON'S IMPROVED POTTERY KILN. 

tially regenerative or recuperative effect Is obtained, 
with accompanying economy of fuel. The kiln is of 
the cupola shape, with furnaces distributed around its 
base which are of improved form. The air for 
the final combustion of the smoke and gaseous 
products passes through flues on each side of 
the furnaces and enters the fire chamber highly 
heated. This insures economy of fuel and also 
perfect combustion, little or no smoke being 
produced even with bituminous coal. The pro- 
ducts of combustion from the furnaces are dis- 
tributed by flues beneath the floor of the kiln. 
One portion goes to a central orifice, recogniz- 
able in the cut by arrows issuing from it, and 
another portion to a number of flues rising 
within the kiln and lying against its inner wall 
and opening into its interior. The kiln has a 
dome-shaped roof. Agaln.st this the currents 
of the gaseous products of combustion strike 
and are deflected toward the floor. The kiln is 
surrounded by an annular chamber connected 
to the interior by a number of flues under the 
floor leading to holes or apertures. In the cut 
these holes are shown of square shape. The 
deflected gases pass out through the apertures 
and flues leading from them and fill the annu- 
lar space as they escape to the chimney. Thus 
the thin wall which serves as lining to the kiln is kept 
hot by what would otherwise be the waste heat of the 
furnace. 
In the center of the inner dome one or m ore crown holes 



are providod, which are opened when the kiln is being 
burned off. This facilitates cooling. A short movable 
pipe may also be placed over the central floor aperture 
to accelerate the starting of the fire and to regulate the 
Inner currents. In use the chamber is filled with pot- 
tery and the flre started as usual. Owing to the heat- 
ing of the air supply, the furnace is filled with so pure 
an atmosphere that the most delicate ware is unim- 
paired in color. The construction favors even distribu- 
tion of heat also, and attains its results by a compara- 
tively simple construction requiring no deep excava- 
tion. The air, which is gradually heated and- intro- 
duced through the ports in arch and ends of the fur- 
nace, provides a very perfect combustion, and by 
means of this construction the dangerous gases which 
often do so much mischief are destroyed, and also the 
smoke, even when bituminous coal is used. 

Full particulars may be obtained from the Inventor, 
Mr. Lewis Lawton, Trenton, N. J. 



A SIMPLE ELECTRICAL MACHINE. 

That yellow amber, when rubbed, acquires the pro- 
perty of attracting light objects was known as long as 
forty centuries ago. This first experiment in electricity 
was destined for a splendid future, but a distant one, 
since it is from yesterday only that date the truly seri- 
ous applications of this science. 

We shall now endeavor to show how the fundament- 
al experiments of electricity may be performed with as 
reduced a material as possible. A sheet of paper will 
suffice us in the first place for a few interesting experi- 
ments. Heat a piece of ordinary paper in front of a 
brisk fire or over a lamp chimney until it begins to 
redden. Afterward rub it smartly with the hand or, 
better, with a brush, and it will then be capable of 
attracting small, light objects, such as fragments of 
thin paper and the web of feathers. If the sheet of 
paper be brought near a wall, table or any stationary 
object whatever it will be strongly attracted. Finally, 
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A SIMPLE ELECTRICAL MACHINE. 

if one places it above his head his hair will be attract- 
ed, while at the same time he will experience a sensa- 
tion comparable to a slight tickling. 

But more remarkable results still are reached upon 
improving the apparatus. Take a glass, expose it to 
the fire so that it shall be perfectly dry, and place it 
upside down upon a table. Afterward take a tray, 
perfectly dry, and place it upon the glass in such a 
■way that it shall preserve its equilibrium. Finally, 
take a sheet of paper slightly smaller than the tray, 
heat it and rub it'rapidly with a brush and it will be- 
come quickly electrified. Then place it upon the tray. 

An electrical machine will thus have boen construct- 
ed without any expense. If the finger be brought near 
the tray, a spark will appear. This spark will be so 
much the brighter and the series of sparks will be so 
much the longer in proportion as the glass and tray are 
drier. 

If, while the sparks are being drawn from the tray, 
the room in which the experiment is performed be 
darkened, these sparks will appear extremely brilliant. 
— Science lllustr^. 



Remedy lor Color Blindness. 

According to the Med. Record, Dr. A. E. Wright 
states it to be a fact that total color blindness is very 
rare ;' also, tb^t yellow-blue colorblindness is very rare. 
The common form is the green-red blindness. It so 
happens that in the establishment of signals, green 
and red lights form the most commonly used colors, 
hence, from three to five per cent of men capable of 
doing work as pilots or engineers are kept out of such 
employments, often with results that are almost cruel. 
Most color-blind men can readily distinguish yellows 
and blues, and the doctor proposes that the red lights 
should have a distinctly yellowish tinge and the green 
lights a distinctly bluish tinge. In this way the differ- 
ence between signals could be readily made out by 
almost all the color blind. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



October 21, 1893.] 



^tmiiiit ^mttmn. 



261 



Torpedo Boats for men-of-W^ar. 

Considerable interest is being taken in the new tor- 
pedo boats which are now being constructed, two at 
the New York navy yard for the Maine and two others 
at the Norfolk navy yard for the Texas. The boats 
are built as light as possible, so that they can be easily 
hoisted on board the large vessels. The torpedo boats 
will be operated entirely from the men-of-war as re- 
gards supplies, only a ton of coal at most being carried. 
The general dimensions of the boats are as follows : 

Maine. Texas. 

Ft. In. Ft. In. 

Lengthover all 61 8 50 

Length on load wate» fine ...58 6 48 1^ 

Beam at water line 9 Oi\ 9 Oi*8 

Freeboard 2 5 2 814 

Meandraught 2 2 2 li.^ 

Extreme draught 3 3 3 4 

The Maine's boats will have a displacement of 14"8 
tons each and the Texas' 13"15 tons each. 

The two boats for the Maine will each be fitted with 
a bow tube for discharging an 18 inch Whitehead tor- 
pedo and the two boats for the Texas will each be fitted 
with a deck training tube for a torpedo of the same 
size. Each boat will carry a 1-pounder rapid-fire gun. 
The engines are single vertical quadruple expansion, 
working at a pressure of 350 pounds. The torpedo 
boats will be driven at a high rate of speed. It is ex- 
pected that the torpedo boats for the Maine will make 
18 knots and those for the Texas 17 knots per hour. 
The Whitehead torpedoes weigh 875 pounds, with tube 
and launching gear a little over half a ton, so that a 
great deal of attention has been given to the question 
of stability. This weight being considerably above 
the water line, the other weights, such as the engine, 
boiler, fuel, etc., are so arranged that the center of 
gravity is as low as possible. 

The results of calculations for stability are as fol- 
lows : At nominal condition, ready for service, with 
ammunition, torpedo, and crew of five men on board : 

Maine. Texas. 

Metacentric height (feet) 1*65 1'5 

Angle of heel at maximum stability (degrees). . . 43 .38 

Kighting moment at maximum stability (ft. lb.) 37,135 16,308 

Angle of vanishing stability (degrees) 89 73 

With thirty men on deck, in addition to weight at 

normal condition : 

Maine. Texaa. 

Metacentric height (feet) 0'8S 1 

Angle of heel at maximum stability (degrees) ... 35 30 

Righting moment at maximum stability (ft. lb.) 18,400 7,875 

Angle of vanishing stability (degrees) 67^ 52^ 

Cockpits, with considerable seating capacity, have 
been provided, so that the torpedo boats may bie used 
as dispatch boats if necessary. 



TEE wosLS's coluhbian exposition- exhibit of 

THE WATEB CIBCTTLATING GBATE COUFANY. 
The exhibit of the Regan water circulating and 
shaking fgrate is located in the boiler house extension, 
Section B, Machinery Hall. This grate is designed for 
marine, stationary and locomotive boilers, and is 
adapted for all classes of fuel without change of bars. 




THE WORLD'S COLUMBIAN EXFOSITION-EXHIBIT 
THE WATEB CIBCULATING GBATE COHFANY. 
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SCULFTTTBE AT THE WOBLD'S FAIB. 

When the ephemeral glories of the Chicago World's 
Pair have passed away, the best of the statuary will 
remain a lasting memento 
of 1492-1893. One of the 
finest pieces of sculpture 
is illustrated on this page 
a group of horses draw- 
ing a chariot in which 
stands the triumphant 
Columbus with heralds on 
either side, surmounts the 
Peristyle; another is a 
group from the Agricul- 
tural building. Both are 
the work of Mr. Edward C. 
Potter and Mr. Daniel C. 
French, and are worthy of 
the subject and the oc- 
casion. — Black and White 
{English). 



No artificial draught is required, and the circulation is 
designed to keep the boilers clean. The operation of 
the grate is as follows : 

R is the feed pipe ; O is where the water enters the 
grate from the feed ; M is a valve to shut off blowing 
surface blow ; L is a reversed check which closes when 
feeding, and supplies the grate with water ; J and K 
are the connections which go through the boiler front 
and connect on to the bottom of the boiler ; G is 
where the feed water comes out of the grate on its way 
to the boiler ; E is a valve which is to be shut when 
blowing from the bottom ; A is where the water is de- 
livered into the boiler, through an inside pipe, nine 
feet in length ; B, C and D is [an air check which 



the grate, running through one bar and then another, 
coming out at G ; it then passes up the pipe to A, 
and enters the boiler at the top under the water line, 
through an inside pipe which carries the water and 
delivers it at about the middle of the boiler. The 
moment feeding stops, the check, L, is opened from the 
pressure from boiler, and the water from bottom of 
boiler takes the place of the feed which is out off. To 
blow the grate, open P and shut M ; this gives a surface 
blow from the top of boiler, passing through the grate, 
keeping it clean of all sediment ; as soon as the surface 
blow has been used enough, let P remain open and open 
M ; now the blowing is at the top and bottom at the 
same time ; the bottom one is sucking the mud from 
bottom of boiler ; shut P, and circulation commences 
at once. M and E always remain open unless blow- 
ing, as they are the two main lines of circulation from 
grate to boiler. 

This grate is made by the Water Circulating Grate 
Company No. 1038 Filbert St., Philadelphia, Pa. It has 
been patented in England, France, Germany, Austria, 
Spain, Belgium, and Italy, as well as in the United 
States. 



Lannch of a Great 
Cargo Steamer. 

The new White Star 
Liner Cevic recently 
launched is a very fine ves- 
sel, 500 feet long, 60 feet 
broad, and 38 feet deep, of 
a registered tonnage 8,315. 
Her total capacity of hold 
is 14 089 tons. She will be 
provided with accommo- 
dation for 800 head of cat- 
tle on upper decks, with 
permanent stalls for 
twenty horses in the cen- 
ter, besides having room 
in holds for a big cargo of 

other freight. The Cevic is built of steel throughout 
to Lloyd's highest class, and will be propelled by two 
screws with manganese bronze blades, driven by two 
complete sets of triple expansion engines. She will be 
lighted throughout by electricity. The scheme for ven- 
tilation on board will be as near completeness as possi- 
ble. The Cevic has been built by Harland & Wolff 
for the White Star Line for carrying cargo and live 
stock between New York and Liverpool. 




Completion of tbe ITIont Blanc Observatory. 

The observatory on the top of Mont Blanc is at last 
completed. The work was facilitated by the use of 
windlasses, which drew the materials up the icy 
slopes. Some of the builders remained on the sum- 
mit for twenty days, the August weather being very 
favorable. The construction of the observatory was 
begun over two years ago. The builders hoped to 
cut through the ice cap to solid rock, but this was 
found to be impossible, after they had gone down a 
distance of thirty or forty feet. So at last it was de- 
termined to let the building stand upon the ice and 
snow. The observatory was made in sections at 
Paris, under the immediate direction of Mr. Janssen. 
The pieces were transported to Roohers- Rouges on the 
backs of men, and were finally brought to the sum- 
mit by the aid of windlasses. The building is thirty- 
eight feet high, but only one-third is above the 
snow. The upper story is used exclusively for ob- 
servatory purposes, while the lower stories shelter 
attendants and parties of tourists. The observatory 
rests on ten heavy screws, so that the building can be 
easily leveled. The interior is lighted by small dor- 
mer windows with double panes of thick glass. All 
wood used in the construction is fireproofed, and all 
necessary precautions against fire have been taken. 
Anthracite coal will be burned. It is seldom that the 
cold exceeds thirty-two degrees below zero. The ob- 
servatory will be occupied from May to November, 
and a great deal is expected from the self -registering 
instruments during the winter. If possible, it is in- 
tended to connect the instruments with Chamounix by 
electricity, but no steps toward this end have been 
taken yet. M. Janssen was carried to the top of Mont 

Blanc last year in a litter 
borne by thirteen porters. 
The new observatory will 
enable scientists to carry 
out important experiments 
and observations in phy- 
sios, meteorology^ spec- 
trum analysis and vegeta- 
ble and animal physiology. 



SCULPTURE AT THE WORLD'S FAIR-STATUE OF COITIMBTIS ON THE PERISTYLE, 

allows the air to escape from the grate when building 
a fresh fire ; P is a blow-off from the top and bottom of 
boiler, including the grate. One lever shakes the front 
half and the other lever the back half of the grate. 
There are stops on these levers, allowing the fire to be 
shaken little or much, as desired. When starting to 
feed''atR, the water goes up the pipe to L, the check 
shuts and prevents the water from going into the bot- 
tom of boiler at J, and backs down to O, and enters 



Pbospborescent minerals. 

Mr. Jacksh, of Trieste, 
Moravia, as quoted by the 
Popular Science Monthly^ 
names four sulphurets 
which become phosphores- 
cent after a brief exposure 
to daylight — the sulphur- 
ets of calcium, strontium, 
barium and zinc. The last 
compound has been ob- 
tained in a luminous con- 
dition only recently by 
distillation in a vacuum. 
Prepared in the usual 
way, by precipitating solu- 
ble salts of zinc with sul- 
phurets, it shows no signs 
of phosphorescence. Sul- 
phuret of barium gives a 
yellowish orange glow, but 
only for a few minutes 
after each exposure to the 
light, and is of as little use 
as the sulphurets of stron- 
tium and of zinc, the greenish glow of which disap- 
pears after about two hours. For practical uses the 
sulphuret of calcium of commerce is the only phos- 
phorescent of value. Pure, it gives a faint yellowish 
light, but treated at a red heat, with the addition 
of a small quantity of a salt of bismuth, it is trane- 
formed into a substance giving a violet light and 
retaining its luminous quality for nearly forty hours 
after an exposure of only a few seconds. 
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Notes from tbe World's Colnmblan Exposition. 

(Continued from page S59.) 
incandescent lamps in red, white, and blue colors are 
arranged in zigzag radiating lines from a common cen- 
ter at the top of a column of lamps about 30 feet above 
the floor and parallel with it, their outer ends term- 
inating in rotating globes about 3 feet in diameter, also 
composed of many red, white, and blue lamps. The 
current is first passed from the bottom of the column 
upward and then follows the zigzag lines to the rotat- 
ing globes, illuminating them for a minute. As it 
passes along, the several lamps, or groups of them, are 
successively lighted, which produces a very curious 
effeet. They also exhibit a row of lamps put in the 
form of a sign or name, and exhibit their automatic de- 
vice for closing the circuit on this in such a way as to 
progressively illuminate each letter of the name until 
the whole is spelled out. Then the whole is ex- 
tinguished and is rewritten again, as one might say, in 
electric fire. It is a very curious and novel electric de- 
vice, and attracts many visitors. The north end of 
the building, on the ground floor, contains exhibits by 
foreign countries, including Germany, who sends some 
massive dynamos and arc lamps and exhibits a histori- 
cal collection of Siemens' inventions and many forms 
of devices for measuring the electric current and the 
testing of lines. 

The northeast corner contains full sized models of 
delicate instruments from Japan, used in determining 
the extent and duration of earth vibrations in earth- 
quakes. At the front or south end of the building is a 
large structure, built in Corinthian style of architec- 
ture, containing the fine exhibits of the American Bell 
Telephone Company. The World's Fair telephone ex- 
change is shown in full operation, and the modern 
switchboard and devices for facilitating connections, 
together with long distance machines, are exhibited in 
very complete shape. In one room visitors have the 
privilege of hearing a concert going on at the Midway 
Plaisance every afternoon, and in another music 
played in New York was distinctly heard, as well as 
conversation with that city. The evolution of the 
telephone is also shown by many models and draw- 
ings. It is a most instructive exhibit, and is worthy of 
a careful examination by visitors. 

In the east gallery, up stairs, are many German and 
Austrian exhibts of optical instruments that could not 
be placed in the Liberal Arts building for lack of 
room. Among them were noticed the fine microscope 
and objectives by Zeiss and specimens of the celebrat- 
ed Jena optical glass, made by Herr Schott & Co., so 
white and transparent that when looked through edge- 
wise it is perfectly colorless. 

Adjoining a restaurant, in the north end of the gal- 
lery, is a pavilion, from which a magnificent view 
looking north over the Wooded Island is to be had, 
and it should not be missed. Located near by are ex- 
amples of electric burglar and fire alarm apparatus and 
a complete exhibit by theGamewell Company, a model 
of an automatic electric railway switch and signaling 
device, and along the western gallery is a novel ma- 
chine worked by electricity for cutting several thick- 
ness of cloth at once. The modern rapid automatic 
system of transmitting cable messages is shown to per- 
f ectioir by the beautiful exhibit of the Mackay-Bennett 
Company. A resistance cable is shown, having a simi- 
lar resistance to that of the cable across the Atlantic 
Ocean. 

The sending and receiving instruments are shown 
side by side. To avoid every element of danger of 
error, the message is first punctured out on a strip of 
paper by a special machine and then run through the 
. sending instrument ; the receiving instrument is what 
is known as the siphon recorder. It has a hair-Uke 
tube of glass which siphons the ink from the reservoir 
and makes a mark on a strip of paper in zigzag lines 
across a straight continuous center line. The motion 
is imparted to this siphon needle pen by the varying 
movement of tho galvanometer receiving instrument. 
There is scarcely any friction, and as a consequence 
the message is received very accurately. The attend- 
ant told visitors that the old fashioned way of reading 
messages by the projection of a vertical line of light 
upon a graduated white screen was probably fifty 
times slower than the present method, while this had 
the merit of also recording the message in ink. 

Near this exhibit is that of Gray's tele-autograph 
machine. It is very simple and interesting, and was 
illustrated in the Scientific American a short time 
airo. Two machines are shown working in unison. 
The operator has a pencil having elastic bands at- 
tached near the point to steady the motion, and as it 
moves over the tablet, the distant pencil also moves 
and makes the copy exact. It is an instrument which 
has a promising future. 

In the southern end of the gallery are Edison's 
phonograph exhibits and his latest invention, the 
" kinetograph.' He photographs the face at the same 
time one talks into the phonograph. By this method 
the sound and the motion, of the lips in producing it 
are accurately reproduced. There is in the gallery 
also the wonderful German clock and a model of an 
electric ball and signal tower. The Edison-Lalande 



single solution non-polarizing battery is a noticeable 
exhibit, the intensity and steadiness of the current 
being one of its special features. Three cells will run 
an electric fan for a great number of hours at a very 
small cost. 

A convenient attachment for holding the telephone 
to the ear combined with an adjustable writing tablet 
was shown and explained by an earnest exhibitor. It 
was more especially adapted for the old style Blake 
transmitter apparatus, and is adjustable for one sitting 
dpwn or standing. It leaves the two hands free to 
write down messages. For bus^iiess concerns its ad- 
vantages were very manifest. Messrs. Queen & Co., 
of Philadelphia, have a fine display of electric ap- 
paratus for educational purposes. The Western Elec- 
tric Company have a separate room fitted up to show 
the application of electric lamps in scenic theaters, and 
their underground system. 

The utility of electricity as a heating medium is ex- 
hibited in the electric stoves, which are a novelty. 
When the cost of the supply of electricity is reduced, 
as it will be in the future, to a level of that of steam, it 
will be a very simple problem to produce heat without 
odor for heating purposes. The transmutation of 
power into the production of this useful agent on a gi- 
gantic scale will certainly be a boom to any com- 
munity where it may be enjoyed. 

The Electricity building has a special interest, in 
that it represents the latest developments of the prac- 
tical usefulness of electricity in its manifold applica- 
tions in the various arts and sciences. The other 
buildings surrounding the Court of Honor will de- 
mand further attention. F. C. B. 

A glance at the list of cities and towns that are re- 
presented by exhibits in the American sections of the 
several buildings shows that Chicago leads all'others 
by a long distance. In the Manufactures and Liberal 
Arts building the American section occupies about one- 
quarter of the entire space in the building, and one- 
seventh of the exhibitors in this space are Chicago 
concerns. In other words, of the 1,400 exhibitors, 200 
are from Chicago. In the division of paints and var- 
nishes nearly one-half the exhibits are made by 
Chicago houses, while in the stained glass division 
over one-half are from Chicago. Nineteen Chicago 
concerns are represented in the division of stoves and 
heating apparatus. In the Transportation building 
nearly one-third of the space in the American section 
is occupied by exhil)its from Chicago, while in the 
Agricultural building the Chicago exhibits of food 
stuffs, provisions, and agriculljiral machinery form a 
large part of the display. 

Missouri Mineral ExhiMts. — The chief ore of zinc 
occurring in Missouri is the sulphide, ZnS, known 
as sphalerite or blende, but called "jack" by the 
miners and "black," "rosin" or "steel jack" ac- 
cording to its color. Almost all of this ore comes 
from strata of lower carboniferous age in Jasper, New- 
ton and Lawrence Counties in the extreme southwest- 
ern part of the State, a region which is continuous 
with the zinc and lead region of southeastern Kansas. 
Less important quantities of sphalerite are produced 
in Greene, Morgan, Washington, and other counties. 
The exhibit contains beautiful cabinet specimens as 
well as massive commercial ore, and the variety of 
color and crystalline form is very interesting. One of 
the exhibits is a huge mass of almost pure " rosin jack " 
weighing 1,650 pounds from N. Perry's land at Carter- 
ville. Resting on a pedestal of Missouri spelter is a 
790 pound mass, consisting for the most part of huge 
crystals of " black jack" dotted over with very small 
crystals of dog tooth spar and octahedral crystals of 
galenite, which comes from the Empire Zinc Company, 
Joplin. 

An instructive feature of the exhibit of sphalerite is 
the display of the mill work of the Empire Zinc Com- 
pany on the ore from its Kohinoor mine. Twenty- 
one jars show the ore as it comes from the crusher, as 
it is fed to each size jig and the slime tables, and the 
"heads" or concentrates and the "tails" or re.fuse 
from each. The average amount of zinc in the con- 
centrates of this company is about 64 per cent, that in 
the taiUngs is about 3 per cent, while that in the rock 
crushed is about 183^ per cent. 

Almost the sole lead ore is the sulphide, PbS, or gal- 
enite, which the miners name "lead." 

The lead ore of the southwestern district is readily 
cleaned by hand picking or jiggiog, but that of the 
southeastern region is so intimately mixed with the 
rock that an elaborate plant is needed for its proper 
concentration. Such a plant is illustrated in the ex- 
hibit by a beautiful model (^ actual size) of the ore- 
dressing works at Bonne Terre, owned and operated 
by the St. Joseph Lead Company. The mill handles 
from 900 to 1,000 tons of rock every twenty-four hours, 
and each crusher feeds its own set of roughing jigs, 
sand jigs and percussion slime tables,* so that in case 
of a breakdown it is not necessary to stop the whole 
mill, but only that series in which the accident occurs. 
All the crushers, jigs and slime tables are on the main 
floor of the mill, while the rolls, screens, pumps for the 
elevation of material, classifiers and settling vats are 
on the Boor beneath, and everything is arranged to 



work as automatically and with as little manual labor 
as possible. In addition to this model, the exhibit of 
this company consists of a series of specimens and sam- 
ples, showing very fully the country rock and the oc- 
currence of the ore in it, the milling products and the 
various stages of furnace work to commercial lead. In 
addition to these is a set of large photographs of the 
mills, furnaces, etc., belonging to the company. The 
8t. Joseph Lead Company's mines at Bonne Terre are 
the largest in the two Americas and the third largest 
in the world. 

The finest specimens of crystallized galenite in the 
exhibit come from the land of the Oswego Mining Com- 
pany, of Joplin. This is a very large group of almost 
perfect crystals, some of which are fully three inches 
on the edge. 

The Picher Lead Company, of Joplin, makes a 
unique display of a comparatively new industry, viz., 
the manufacture of strictly amorphous lead sulphate 
for paint. This is made directly from galenite by the 
Lewis-Bartlett process as a by-product in the making 
of pig lead. The process consists in catching in tow 
bags the volatilized lead sulphide given off by the open 
Scottish hearth furnaces ; burning the sublimed sul- 
phide in the open air ; completing the oxidation to 
sulphate in a furnace, and purifying the sublimed 
product. The display consists of crude ore and slag 
and grades " A " and " AA " of " sublimed white lead," 
which contain small percentages of PbO, and " sub- 
limed lead sulphate," which is more than 99 per cent 
pure PbSOj. The firm marketed more than 5,000 tons 
of these products in 1893. 

Nearly in the center of the exhibit stands a pyramid 
ten feet high made up of huge masses of lead and zinc 
ores aggregating 38,000 pounds, which represents the 
output of the whole State for fourteen minutes of 
working time in 1893. The most striking specimens in 
the pile are a mass- of pure galenite from Belleville, 
Jasper County, weighing 6,500 pounds, and one of 
rich disseminated galenite weighing more than 5,000 
pounds from Bonne Terre. A pile of pig zinc ("spel- 
ter ") containing 300 slabs and weighing 9,600 pounds, 
represents the amount of metal in the zinc ore mined 
in the State every fifteen minutes of working time in 
1893 ; and a pile of 70 pigs, or 5.600 pounds of lead, rep- 
resents the same for that metal. The product of the 
State for the fiscal year ending June 30, 1893, was 131,- 
500 tons of zinc ore and 33,000 tons pig lead. 

The chief mineral associate of the lead and zinc in 
Missouri is calcite, and this is shown in the exhibit in 
wonderful variety, beauty, and complexity of form. 
The largest single crystal is a doubly-terminated acute 
scalenohedron, measuring more than two feet from 
tip to tip. It is from Joplin. Other important asso- 
ciates are dolomite, marcasite, or " white iron pyrites," 
and barite, all of which are well represented in the 
exhibit. 

The Iron Mountain Company, which owns and ope- 
rates the mines at the world famous Iron Mountain, in 
St. Francois County, makes a complete exhibit of all 
the grades of bessemer and non bessemer specular iron 
ore which it produces, and specimens of the associated 
rocks and minerals, together with charts and photo- 
graphs of the mines, mills, and surrounding country, 
and an interesting and instructive dissected model of 
the mountain. More than 3.500,000 tons of specular 
ore and low grade hematites and limonites show the 
wide distribution of iron ores throughout the State. 

The building stones of the State are numerous and 
beautiful, and are represented in the exhibit by 
dressed cubes. Red and gray granite from St. Fran- 
cois and Iron Counties ; light gray crystalline mag- 
nesian limestone from Greenfield and Carthage ; white 
non-magnesian limestone from Hannibal ; gray, red, 
cream-colored and mottled marbles from near Fred- 
ericktown, Madison County ; drab sandstone from 
Warrensburg; and yellow sandstone from Ste. Gene- 
vieve, indicate the extent and variety of Missouri 
building stones. "Mexican onyx" occurs in many 
parts of the State, and some fair samples are on exhi- 
bition. 

Fine kaolin or china clay, ball clays, potters' clays, 
fire clays, terra cotta clays, and brick clays occur in 
many localities in the State, and a fully representative 
collection is displayed in the exhibit. 

A fine lump^f cannel coal 5% feet high from a bed 
68 feet thick in a "pocket" in Morgan County is the 
chief feature of Missouri's coal display. More than 
$6,000,000 worth (mine value), almost all of which was 
bituminous, was mined in 1893. 

One of the main features of the exhibit is a relief 
map of the State, which was constructed especially for 
it, and is about six feet square. E. O. Ho vet. 

No words can describe the enthusiasm with which 
Chicago people celebrated Chicago day, October 9, at 
the Exposition. Business was never more universally 
suspended throughout the city than on that day, and 
nearly every merchant and manufacturer bought 
souvenir Chicago day tickets, many by the hundreds, 
according to the number of employes^to distribute 
among them. The weather was perfect, and the num- 
ber of strangers in the city was much in excess of any- 
thing yet experienced since the Exposition was an as- 
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sured fact in this city. Trains that ordinarily came 
into the city in perhaps two sections came in divisions 
with several sections in each division. Saturday 100,000 
extra visitors must have come to the city, and on Sun- 
day at least as many more arrived. Meantime the 
citizens had prepared a welcome by decorating the 
leading buildings in the business center. On Sunday 
there was the largest attendance within the grounds 
of any Sunday by nearly double, the number of paid 
admissions being 88,000, but there were no indications 
in the grounds of the great day to come. The only 
thing unusual about the park was the crowds. Crowds 
were everywhere, and many people were not fortun- 
ate enough to even secure a cot or a table to sleep on. 
In places down town many people are reported to 
have paid a dollar for the privilege of having a 
chair to sit in all night. 

Monday the gates at the Exposition grounds were 
thrown open at six o'clock, although heretofore eight 
o'clock has been the hour of opening. Even this hour 
was not too early for many of the new comers who 
were seeing the Exposition for the first time. An im- 
portant feature of the attendance was the number of 
Chicago citizens who purchased tickets, went to the 
grounds and entered the gates so their presence should 
be recorded, then immediately turned about and re- 
turned home. Chicago pride was the main incentive 
for this, so that the day should be the high tide mark 
in attendance, but another consideration was that this 
day, the twenty-second anniversary of the great fire 
which laid almost the entire city in ashes, should be a 
memorable one, so far as its observance was concerned. 

Then, again, a large attendance guaranteed a sufiB- 
cient sum in the treasury to pay off all obligations 
and leave the Exposition free from debt. 

The formal exercises of the day began at ten o'clock, 
and some of the important features of the programme 
were : a fanfare of universal peace by eight buglers 
from the regular army, who were stationed at different 
points about the basin, and sounded the notes of 
peace; a chorus of eight hundred voices, that sang the 
national hymns of the countries of Europe and the 
most popular of standard American tunes; the ringing 
of the Liberty bell; and representation of the different 
States of the nation by school children. The great 
event was the parade of floats, which took place at 
sundown. This was followed by a grand display of 
fireworks, the leading figure being a representation of 
the burning of Chicago, covering 14,000 feet of space, 
and representing four scenes, the O'Leary cow, the cow 
kicking over the lamp, the fire starting and sweeping 
everything before it, and the city in ruins. 

The Liberty bell was rung by a rope composed of 
contributions of fiber of all kinds from all corners of 
the earth, and comprising all kinds of vegetable and 
animal fibers, from hemp and manila to silk and scalp 
locks and braids of hair from Indians. Two old fire 
engines, survivors of the great conflagration, were con- 
spicuous reminders of the event the celebration com- 
momorated. Pokagon, a son of the Indian who sold 
the site of Chicago to the whites for three cents an 
acre, was conspicuous among the special guests of the 
day and made an address, and John Young, a son of 
the Pottawatomie Indian from whom Chicago was 
named, was also present. The original treaty granting 
the land to the whites, which has been carefully pre- 
served to this day, was one of the precious relics of the 
day that was exhibited. 

On the following morning the oflBcial announcement 
of the previous day's attendance was 713,646 in paid 
admissions, 683, 587 full admissions and 31,059 children, 
while the 37,880 passes swelled the total attendance to 
751,026. The crowds were handled with remarkable 
success, but the numbers were too great, and pre- 
miums were paid even for a foothold on street cars, 
and many men clambered to the roofs of the cars, a 
sight that has not been seen in Chicago for many 
years. 

The number of paid admissions from May 1 to 
October 12 amounted to 16,803,955. The attendance 
on Chicago day (October 10) being 703,021. The at- 
tendance at the greatest day in Paris, 1889, was only 

397,150. 

. ■■ ^ I « I » — 

Tbe Nenr Iforll Pasteur Institute. 

The new building of the New York Pasteur Insti- 
tute, West Central Park and Ninef^-seventh Street, 
was formally opened October 9, the inaugural address 
being delivered by Dr. Paul Gibier, the director of the 
institute, who is one of the most distinguished pupils 
of Pasteur. For several years the Pasteur Institute 
was maintained at almost the sole charge of Dr. Gibier, 
who has an extensive practice among the Franco- 
American population of New York. At length a sub- 
scription was raised and the present fine building 
erected. The institute is five stories high and is built 
of brick and stone. The building is constructed on 
scientific principles and all the latest improvements in- 
troduced in the laboratories of Pasteur, Charcot and 
Brown-Sequard have been adopted here. Bedrooms 
for patients who pay and for those who are treated 
gratuitously are provided in suflflcieiit number to ac- 
commodate the maximum number of patients who 



have already been treated at one time. On the roof are 
rooms built of asphalt, to contain the rabbits and Other 
animals used in experiments. Various medicinal baths 
are also provided. Dr. Gibier eame to the United 
States in 1888 to study yellow fever. In New York the 
following year it was proposed to him to establish an 
anti-rabie and bacteriologlc institute, and the present 
fine building is a just recognition of the value of his 
labors. 

* t m t * 

A KEW STEAH TUSBINE. 

Steam has been found to be the medium best adapt- 
ed for converting heat into mechanical work ; its low 
price, simple means of production, good chemical qual- 
ities, the ease with which it is reduced to a liquid state 
and the comparatively small dimensions of the appli- 
ances needed, have caused its decided preference to 
other gases. During several generations work has been 
progressing in all civilized countries for the develop- 
ment of the steam engine ; and yet invention in this 
field is far from having reached perfection. Each year 
the consumption of steam per horse power is reduced 
by a fraction ; each new number of the technical jour- 
nals brings information of new and improved construc- 
tions of steam engines. Every constructor of engines 
knows that here is a vast field for the persevering work 
of man. To this the results of the last decade bear tes- 
timony. 

Concerning the theoretical conditions for a favorable 
conversion of heat into mechanical work, viz., high in- 
itial temperature and high pressure, the possibilities 
of their being accomplished in the steam engine are 
very limited. The strength of the boilers is even now 
put to severe tests by the high pressure, and the sensi- 
tive parts of the engine cannot endure the high tem- 
peratures which might be desirable. The sides of the 
cylinder, being alternately heated and cooled, commu- 
nicate to the steam an average temperature which is 
lower than that of the live steam, and the consequence 
is a rapid condensation and consequent loss of energy 
during the period of admission of steam. Efforts have 
been made to overcome this difiBculty by surrounding 
the cylinder with a steam jacket, or by dividing the 
expansion into several cylinders, in order to reduce the 
variations of temperature and the consequent total 
condensation to a minimum. Thus compound triple 
and quadruple expansions have been evolved, necessi- 
tating more movable parts of machinery and increas- 
ing the passive resistance. It has long been the aim of 
inventors to effect the expansion of steam necessary 
for economy of fuel b^ means of less complicated ma- 
chinery and to avoid the oscillating movement. For 
the results attained through the investigations of one 
of them we will give an account below. 

De Laval's steam turbine, which forms the subject 
of our first page illustration, is in principle exactly 
similar to the well-known axial jet turbine for water, 
being so arranged that the steam has acquired the 
same pressure as the surrounding atmosphere before 
reaching the turbine wheel, thus converting its entire 
capacity for work into momentum. 

The steam passes between the blades of the turbine 
at a constant relative velocity and in a clear jet, 
without any disposition to further change its pressure 
or specific gravity. The consequence is that the move- 
ment of the steam in the turbine is according to the 
same laws as for water, and the blades of the turbine 
can, therefore, be constructed in the same manner as 
if designed for water. 

Some idea of the size of the steam turbine may be 
obtained by reference to the lower figure of our first 
page engraving, which represents, actual size, the 
wheel of a twenty horse power steam engine now run- 
ning at the World's Columbian Exposition, at Chi- 
cago, driving a duplex dynaino. This wheel is jour- 
naled in a steam-tight casing, in which are located 
the nozzles supplying steam to the turbine. The 
blades against which the steam strikes are made thin at 
the edge to reduce the resistance to the flow of steam. 
In this turbine steam is expanded to the pressure of 
the surrounding medium before arriving at the 
blades. This expansion takes place in the nozzle, and 
is caused by making the sides of the nozzle diver- 
gent. As the steam passes through the nozzle its 
volume is increased in greater proportion than the 
cross section of the jet, thus causing an increase in 
velocity. With an initial pressure of seventy-five 
pounds, and an expansion to the pressure of one at- 
mosphere, the fioal velocity of the steam is about 
two thousand six hundred and twenty-five feet per 
second. If the expansion is continued to the pres- 
sure of one-tenth of an atmosphere, the resulting 
velocity will be about four thousand six hundred feet 
per second. It will thus be seen that expansion is 
carried much farther in this steam turbine than in 
ordinary steam engines. 

The wheel is made of steel, the blades being cut 
out of the solid material by means of a milling ma- 
chine. A steel ring is shrunk on the periphery of the 
wheel to t prevent the steam from passing over the 
ends of the blades. It also serves to oppose the ten- 
dency of the turbine to act as a fan. 

With the greatest possible care, it has been found 



difficult to perfectly balance the wheel. To meet 
this difficulty the inventor has placed the wheel upon 
a flexible shaft, so that the turbine when running at 
a high rate of speed adjusts itself and revolves on 
its true center of gravity, the center line of the shaft 
meanwhile describing a surface of revolution. If the 
shaft were rigid, the vibrations of the turbine wheel 
would be communicated to its bearings, which would 
heat and be liable to cutting. 

The turbine wheel shaft extends into the gearing box 
and carries a pinion, 3, as shown in the detached view 
of the wheel and shaft. This pinion, which is doii- 
ble, engages a double cog wheel in the box, the 
pinion on the turbine shaft being one-tenth the 
diameter of the driven wheel, so that the speed of the 
latter is one-tenth of that of the turbine wheel, or 
two thousand revolutions per minute. 

In the gearing box of a larger turbine the speed is 
reduced from 30,000 revolutions to 3,000 by means of a 
driver on the turbine shafts which set in motion a cog 
wheel of ten times its own diameter. These gearings 
are provided with spiral cogs carefully cut and placed 
at an angle of about 45°. On account of the high velo- 
city, all tensions caused by the transmission of power 
are very slight; consequently, the cogs can be quite 
small, which is one of the conditions for even running 
of the gearing. The shaft of the larger cog wheel, run- 
ning at a speed of 3,000 revolutions, is provided at its 
outer end with a pulley for the further transmission of 
power. 

The turbine box of the large machine contains eight 
nozzles, of which four can be opened or closed by 
means of independent valves, according to the power 
required. The more exact regulation is effected by 
the governor. The turbine, therefore, can be made to 
work at the same pressure and degree of expansion 
even if the effect is varied as 2:1. The nozzles are 
easily accessible for removal and exehange, if required. 
The journals and gearing are lubricated from the oil 
cups on top of the gearing box. This machine is in- 
tended to work with condensation. A vacuum is ob- 
tained by means of any ordinary condenser. The noz- 
zles are strongly divergent toward the opening, and 
the entire turbine box made perfectly tight. 

The speed of the turbine is controlled by a very sen- 
sitive governor on the shaft of the larger gear wheels. 

The segment weights or wings are movable on knife 
edges with the least possible friction. When the gov- 
ernor revolves, the weights diverge their inner ends, 
push a pin forward, this pin in turn causing the cut- 
off of the steam through the movement of a balanced 
valve in the steam supply pipe at the top of the tur- 
bine. A spiral spring inclosed in the governor keeps 
the weight in a state of equilibrium at a speed of 3,000 
revolutions. It consequently corresponds to the 
weight of the collar on pendulum governors. The 
exhaust steam is taken from the center of the turbine 
box. 

This turbine is applied to all uses to which ordinary 
reciprocating engines are applied, but in the running 
of dynamos, and in other uses requiring uniform 
speed, it has proved itself superior to reciprocating en- 
gines. 

This engine is on exhibition at the Swedish Section, 
K 22, Machinery Hall, World's Columbian Exposition, 
Chicago, where the inventor. Dr. Gustaf de Laval, is 
represented by Mr. Reinh. Hornell. 

< I « I » 

IVorklng :Harverized Armor Plate. 

The naval authorities are experiencing difficulty in 
preparing the Harveyized armor plates for use. Al- 
though the Harvey plate has beaten all others, as is 
generally conceded, it is a question whether the plates 
can be successfully fastened to the vessels without im- 
pairing their high efficiency. The Harveyized plates 
are so much supeiior in hardness to plain and nickel 
steel plates that tbe tools used heretofore are useless. 
The armor for the Maine has recently been supplied 
by the Bethlehem Company, but the constructors 
have not as yet discovered any feasible method of 
fastening on the armor without cutting out spaces and 
drilling to fasten the plates to the side. With the 
Harveyized plate the tools will do the cutting after the 
steel has been softened. It is believed that this local 
softening of the steel will weaken the steel so that its 
qualities will be reduced to those of nickel plate. An- 
other point is also brought forward : the late Mr. Har- 
vey received $96,000 for the right to use his process, 
and the department is also paying a royalty of one 
cent a pound for all Harveyized plate, so that the new 
armor plate is already very expensive and will be 
doubly so if certain parts require to be re-treated. The 
matter is being investigated, and it is hoped that some 
method will be devised for putting on the armor plate 
without the necessity of an expensive operation which 
doubtless injures the value of the plate. 

.»<»■♦ 

A WATERPROOF preparation for coating walls, paper, 
and other fabrics, and water supply pipes. The com- 
position is manufactured by dissolving shellac or resin 
in methylated spirit with applicatic«n of heat. To the 
partially cooled solution lead carbonate and carbolic 
acid are added. 
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THE AHEBICA'8 CUP WON BY THE VIGILANT. 
In our last issue we gave views of the Vigilant and 
Valkyrie, the two competitors in the international re- 
gatta for the America's cup. As we go to press the pro- 
gress in the matter is represented by three complete 
races and by two failures, the latter owing to lack of 
wind. America retains the cup. The first race wassailed 
on Saturday, October 7, in rather a light wind. The 
yachts started off from the New York lightship, dead 
before the wind, both yachts setting spinnakers as they 
started. Our large illustration shows this start from 
an unusually fine photograph taken by our artist. 
The white yacht, the Vigilant, the representative of 
America, with her spinnaker almost spread, is crossing 
the line in company with the Valkyrie in the same 
condition. The general result of this race was entirely 



The second race, sailed on Monday, October 9, was 
over a triangular course of 10 nautical miles on each 
side. The first leg of the course was dead to wind- 
ward, and the other two legs were sailed in a side 
wind, or " reaching " as it is termed. On this day the 
wind was considerably stronger than on Saturday and 
the Vigilant gained on every point. On the first leg 
the gain was 4 minutes 55 seconds, on the second leg 
4 minutes 12 seconds, and on the third leg 3 minutes 26 
seconds. The total gain of the Vigilant was 12 minutes 
23 seconds, from which must be deducted 1 minute 48 
seconds, giving the corrected time 10 minutes 35 sec- 
onds as the winning difference. The Vigilant's elapsed 
time was 3 hours, 25 minutes, 1 second ; the Valkyrie's 
3 hours, 37 minutes, 24 seconds. 
The third race, sailed on Friday, October 13, was the 



On the beat to windward for the first time the relative 
qualities of the two boats in tacking in a heavy head 
sea and strong wind were seen. The Valkyrie made 
the best start and possibly blanketed the Vigilant 
several times. At any rate she managed to round the 
stake boat one minute and fifty seconds ahead. Both 
boats had reefed mainsails. After turning, the Vigi- 
lant shook out her reef, and with spinnakers set the 
two ran home. The Vigilant crept up on her rival, 
managed to trouble her by cutting off her wind, and 
eventually passed her. This was near the end,and quite 
probably the Valkyrie would still have won if her sails 
had not failed. She tore two spinnakers in rapid suc- 
cession and finally used a balloon jib topsail to run in 
with. But this succession of troubles was offset by 
the fact that the Vigilant could not raise her center- 




THE VALKYRIE AND VIGILANT STARTING IN THE FIRST RACE FOR THE AMERICA'S CITP. 



in • favor of the American boat. The start was an 
exceedingly fair one, the Valkyrie having perhaps a 
few seconds advantage. The race was over a course of. 
15 nautical miles to leeward and return. This would 
have necessitated tacking on the return course, except 
that the wind changed , enabling both boats to dispense 
with tacking on the return. The outer mark was 
turned by the Vigilant 8 minutes 6 seconds ahead of 
the Valkyrie. On the return the Valkyrie gained a 
little on the Vigilaht, leaving her 7 minutes 36 seconds 
ahead. On account of the larger sail area and slightly 
greater length of the Vigilant, a time allowance of 1 
minute 48 seconds has to be subtracted from the above, 
the Vigilant being the winner by 5 minutes 48 seconds 
corrected time. The Vigilant's time for the thirty 
nautical miles was 4 hours, 5 minutes, 47 seconds, the 
Valkyrie's 4 hours, 11 minutes, 35 seconds. 



closest. A wind from the east kept freshening until it 
blew almost a gale. The course was 15 miles to wind- 
ward, nearly due east, and return. JOwing to a slight 
accident to the Valkyrie, a delay «?f an hour was ex- 
perienced in starting the boats. The wind gauge at 
Sandy Hook now showed thirty miles an hour. The 
Vigilant crossed the line five seconds behind the 
Valkyrie, thus being handicapped to that amount. 
The head sea seems to have told against the Vigilant, 
as she turned the stake boat behind the Valkyrie. 
But on the run home she made up this difference and 
crossed the line slightly ahead of her rival. 

The Vigilant's elapsed time was 3 hours 24 minutes 
and 39 seconds. The Valkjrie's time was 3 hours 25 
minutes and 19 seconds. The winning difference in 
the Vigilant's favor by corrected time was only 40 
seconds. 



board. It was jammed fast and she had to drag it 
home with her, while running before the wind. 

The time was excellent in this race, and the series go 
to show that in heavy weather the two boats are of 
nearly equal merit, while in smooth water the Vigilant 
is undoubtedly the faster. During the yachting season 
such days as that of the last race are few and far be- 
tween. 



When a glass stopper sticks in the bottle; pass a 
strip of woolen cloth round the neck of the vessel and 
seesaw it backward and forward. This friction heats 
and causes the neck to expand, so that the stopper be- 
comes loose. On this principle of expansion by heat 
a tight screw may be withdrawn from a metal socket 
by surrounding the socket with a cloth dippediin boil- 
iug water. 
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THE WORLD'S COLUMBIAN 

EXPOSITION- A VIEW 

ON THE GSAND BASIN. 
The great Exposition is 
noted for its peerless views, 
and not the least imposing 
is that of the Grand basin, 
obtained from the Palace 
of Electricity, as shown in 
our engraving. In the 
foreground will be noticed 
the luminous fountain, 
which in the daytime is 
only a skeleton of pipes 
and nozzles, but at night is 
transformed into a blaze of 
glory. Trap doors allow 
the privileged visitor to de- 
scend and examine the 
maze of pipes and wires. 
To the right of the lumin- 
ous fountain rises the 
Columbian fountain, or 
MacMonnies fountain, as 
it is usually called, which 
represents Columbia en- 
throned, the personifica- 
tion of liberty, power and 
freedom. Father Time 
acts as steersman of the 
Ship of State, which is 
propelled by eight female 
figures, representing the 
arts and sciences. In the 
bow stands Fame, pro 
claiming the progress of 
the nation. The mediaeval 
barge is drawn by sea 
horses, which are modeled 
in the most spirited man- 
ner. The fountain is fine by day, but at night the real 
magnificence of the composition is brought out when 
the search lights are trained upon it. The view of 
this fountain from the Grand basin is very fine. The 




THE WINNER OF THE INTERNATIONAL RACES-THE VIGILANT. 



flowing of the water over ten-aces or steps greatly adds 
to the general splendor of the work. Beyond this 
fountain, on the right, will be noticed the fagade of 
the Palace of Machinery. The architects of this build- 



ing were Messrs. Peabody 
& Stearns, of Boston, and 
the huge structure meas- 
ures 1, 393 by 490 feet. The 
vista is closed by the 
classic Colonnade. The 
shores of the Main basin 
and the North and South 
canals are dotted here and 
there with charming pieces 
of sculpture, representing 
the animals of our own 
country. Four huge lions 
support the base of the 
tall obelisk which forms 
the end of the South canal. 
At the left in our engrav- 
ing is seen the front and 
side of the Palace of Agri- 
culture, a masterpiece of 
architecture, by McKim, 
Meade & White, of New 
York City. This building 
and the Art Gallery are 
considered the two finest 
buildings on the grounds. 
The rich decorative work 
on the Agricultural build- 
ing finds its motive in sub- 
jects native to America. 
The h o r o s c o^ e groups 
which surmount the cor- 
ner pavilions of the Agri- 
cultural building are espe- 
cially fine, four graceful 
female figures supporting 
a globe. The Agricultural 
building measures 500 by 
800 feet. No one who has 
looked upon the scene of 
beauty presented in the Court of Honor can do 
otherwise than regret that within a few days' time 
these marvelous structures forever will have dis- 
appeared. 



PALACE •F AumcULTURE. 



THE COLONNADE. 



PALACE OP MACHINERY. 




THE LUMINOUS FOUNTAIN. 



MACMONNIEi* FOUNTAIN. 



THE WORLDS COLUMBIAN EXPOSITION-A VIEW ON THE GRAND BASIN. 
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CACTUS FUBNITUSE AND ABT WASE AT THE 
W0BLD8 C0LT7UBIAN EXPOSITION. 

BT H. O. HOTBT. 

About a thousand diflferent species of the-Cactaceae 
have been found, mainly inhabitants of the new 
world. They abound in the dry regions of tropical 
America, and certain varieties are widely distributed 
through the southern parts of the United States. 
Transplanted to Europe, some of the opuntias have 
flourished along the Mediterranean, almost as freely as 
if indigenous. Many varieties of the cactus family are 
admired for their singularly twisted stems, tufts of 
sharp spines, formidable thorns, or bright flowers. For 
this reason they are favorite objects in conservatories. 
The more thorny kinds are planted as impenetrable 
hedges around houses in Mexico and South America. 
The fruits, especially of the opuntias, are edible, and 
are better known as prickly pears, or Indian flgs. The 
turnip-like roots of the giant mescal are roasted by the 
Indians, and from the juices of the same a favorite 
Indian drink is made. The cochineal insect is raised 
j)n the nopals, as many as fifty thousand plants being 
sometimes found in a single orchard kept for that pur- 
pose. But until recently it was thought that, aside 
from the above uses, the cactus was a sad cumberer of 
the ground, with very few redeeming qualities. 

It has long been known that- a woody axis grew un- 
der the thick, fleshy stems of the cactus, sometimes 
quite compact in substance, and again with large 
round or oval openings. The wood of the growing 
plant haf a soft and worthless fiber ; but from the 
stems of dead plants, as found on the plains, the Mexi- 
cans have been accustomed to make canes, which they 
have sold to tourists as souvenirs. 

This has suggested to an enterprising Arizona firm 
the idea of manufacturing art ware and small articles 
of furniture from the sarrie material. Their factories 
are located at Tempe and Phoenix, and the manufac- 
tured products are exhibited for the first time in the 
department of the Liberal Arts at the Columbian Ex- 
position. A medal and diploma have been awarded 
for the novelty of the material and superiority of the 
work shown. My attention was called to it by the 
presence of an admiring crowd, among whom were 
members of the Swiss Commission, who stated that it 
would be diflicult to find, amid all the many articles of 
hand-carved ware exhibited from Europe, any so in- 
tricately and perfectly ornamented as were here to be 
seen in the handiwork of nature's carving. And, so 
far as the writer has knowledge, the public attention 
is now called to these unique products for the first time 
through the press. 

In reply to inquiries, I was told that the varieties of 
cactus most suitable for use grew at a 
high altitude, and had a peculiar grain — 

and smaller pores than similar plants in 
the valleys. The wood must beobtained 
from plants already dead, or else be sub- 
jected to a special process of seasoning. 
Green plants are soaked in vats contain- 
ing a weak acid solution for from six to 
eight weeks, till all the pulpy leaf, thorns, 
etc., are completely eaten away. What 
remains is a very hard and tough woody 
substance, lighter than pine in weight, 
and varying in color from corky yellow to 
dark brown. Its wearing qualities re- 
semble butternut or walnut. 

The cholla {Opuntia fugida) is regard- 
ed as best for cabinet work ; for which 
the stalks are split, steamed, and flatten- 
ed into boards — a fact more easily under- 
stood on remembering the great size to 
which certain cactus plants grow in Ari- '■■-<». 

zona and Mexico. In my travels through 
that region I have seen specimens whose 
stalks were twenty feet high and a foot 
or more in diameter. The fiber of the giant cactus, 
however, is liable to be pithy, for which reason it is 
less desirable than some of the smaller kinds. Nearly 
all varieties of cactus can be made serviceable. 

Some of the daintiest art ware imaginable is made 
from the lace-like fiber of the nopal {Opuntia Bngle- 
manii). Sheets of it are steamed and pressed under 
heavy steam rollers. The result is a natural filigree, 
very delicate in appearance, but extremely strong. 
What most excited admiration were the choice veneers 
made from both the boards and the filigree fiber, and 
which have advantages over every other kind of ve- 
neer known. Being porous, the substance can be filled 
in with any desired art color or tinted cement. When 
subsequently polished the effect is indescribably beau- 
tiful. This fact enables the expert cabinetmaker to 
match his veneers to any interior decorations or furni- 
ture upholstering. No other kind can have its original 
color permanently changed without making it seem 
tawdry or cheap. This evidently opens rare possibili- 
ties of fine artistic embellishment. 

Among exhibited articles of cactus ware were canes, 
napkin rings, pick holders, smoker's sets, match safes, 
inkstands, and numerous other interesting small arti- 
cles. But the novel material is by no means limited to 
such minor objects. Elegant stands, tables, easels. 



music racks, stools, fire screens, hat racks, and mantel- 
pieces were shown as proofs of what could be done 
with the once-despised cactus. In picture frames a re- 
markably pleasing effect was produced by showing the 
filigree work over silk, and a worker in silver filigree 
expressed his opinion that the costly wares and orna- 
ments of that metal could be admirably imitated by a 
suitable preparation of the vegetable filigree and 
afterward plating it with silver. 

The picture of the candelabra cactus represents a 
very common scene in New Mexico. The columns, 
straight and angular, are often sixty feet high. It is 
called a torch cactus in some fsaces. Some lie on the 
ground ; others, attached to trBnks of trees as para- 
sites, hang from branches like great serpents. 

^ < « > » 

Bnlleta as microbe Carriers. 

Living animals, it is supposed by some philosophers, 
may have been brought to 
this earth in meteorites. 
Parallel with this idea, 
some interesting experi- 
ments have been recently 
made in Germany to ascer- 
tain if rifle bullets can 
carry infection. It has 
long been known that in 
war gunshot wounds very 
frequently induce symp- 
toms of acute tetanus or 
lockjaw, which nearly 
always ends fatally. Mess- 
ner's investigatioilis show 
that if rifle bullets are pur- 
posely brought in contact 
with micro-organisms and 
then discharged in the 
usual way they carry the 
microbes with them into 
whatever material they 
subsequently penetrate ; 
the microbes, moreover, 
suffer no damage and grow 
as abundantly as ever. If 
ordinary uninfected bul- 
lets were fired through 
flannel which had been 
previously infected 
germs, they car- 
ried the latter 
with them. It is 
easy, therefore, 
to understand 




THE CANDELABRA CACTUS. 

how gunshot wounds many cause lockjaw and other 
diseases. The tetanus organism is widely distributed 
in the earth, and the bullet, either by first striking the 
latter and then wounding, or by simply penetrating 
the soiled uniform of the soldier, can thus readily be- 
come the carrier of infection. 



Electrical Injuries to Gas and Water Pipes. 

The destructive action of electric currents extends to 
water and gas pipes and to almost all other buried 
metals. The Bell Telephone Company, of Boston, has 
recently made a report on this subject, which embodies 
a large amount of useful inforination. The overhead 
single trolley system of electric railways seems to be the 
cause of most of the corrosion. The heavy currents 
appear to follow the cable sheaths of telephone cables 
as conductors. The lead of the cable sheaths is corroded 
wherever the current leaves the cable and passes into 
moist earth or the moist air of the ducts or man- 
holes. The destruction has occurred in some places 
where the potential was less than half a volt. As long 
as the single trolley system is in use similar results to 
those obtained in Boston may be expected. The injury 
to water and gas pipes is as serious as that done to tele- 
phone cables, as may be seen by the photographs 
which accompany the report. 



Rose Groivlng and Pressing In Saxony. 

The experimental rose plantations started two years 
ago in the neighborhood of Leipzig have given such 
brilliant results that they are, the Belgian consul 
states, being extended. The plants have thriven well 
through the long and severe winter of 1893-93, and their 
condition in May left nothing to be desired. It has 
been shown that it was a false idea to suppose that 
these flowers require Oriental heat to prosper and ac- 
quire a delicate perfume ; the experiments at Leipzig 
having proved that a cool temperature, and even a 
little damp, is the first condition of a good yield, 
while great heat is the enemy of roses. A s{)ecial 
factory has been established in the middle of the plan- 
tations by the house which made the first experiments, 
and it is to be put in operation this summer. Pro- 
vision is made for dealing each day — we quote the 
consul — " with 50,000 kilogs. of leaves, producing, at 
least, about 40 kilogs. of oil, water, and 
pomade of roses, valued at 40,000 to 50,000 
marks. To start with, the factory will 
have three boilers providing 300 square 
meters of heated surface, and the roses 
will, immediately they are plucked, be 
transferred to the macerating jars, where, 
thanks to this procedure, they will de- 
posit their perfume in all its freshness 
and delicacy. Only the quantity of leaves 
required at the moment will be collected, 
a few minutes sufficing to transfer the 
leaves from the plant to the machines." 
Commerce of the 26th July adds : "This 
expedition is favorably contrasted with 
the procedure followed in Turkey and 
in France, where frequently the roses 
plucked in the morning are only distilled 
in the evening. As to the oil of roses 
produced in Saxony during last year, it 
is claimed that not only did it not fall 
short on comparison with the Turkish 
product, but that it was better than its 
rival in delicacy and strength, and the 
lasting character of its perfume." 

»-♦-• — 

Compnlsory Paper money. 
The proposal to return to the old plan 
of paper money and State banking brings 
to mind the paper money scheme of 
Rhode Island. 

In the year 1776 Rhode Island tried 
that experiment to her heart's content. 
The historian (McMaster's History of the 
People of the United States) tells us that 
"in the course of the debate which pre- 
ceded the passage of the paper bill in the 
legislature, it was noticed that the speak- 
ers on the affirmative were invariably 
from the country districts, and the de- 
baters on the negative as invariably from 
the rich seaboard towns. Newport, Pro- 
vidence, Bristol, Westerly, each sent up 
men trained in the great school of com- 
merce and trade, familiar with all ques- 
tions of finance. . . . But no argu- 
ment which they could advance could 
turn the votes of men who had come up 
for the express purpose of abolishing 
taxes, suspending the excise, and emit- 
.ting a currency which was, in their belief, 
to flow into their pockets much faster 
than it could possibly flow out." 

" A call was made for a forcing act, 
which the legislature quickly passed. 
Every one who should, according to this 
act, refuse to take the bills in payment 
for gold, or should in any way discour- 
age their circulation, was to be fined £100 
and lose the rights of a freeman." 

" The effect of the la w was to make worse the matter 
it was designed to mend. The merchants denounced 
it iniquitous, and declared they would pack up their 
goods and set off for another State before they would 
submit to so wicked an act. Indeed, they refused, al- 
most to a man, to make any sales. The traders fol- 
lowed their example and closed their shops or disposed 
of their stock by barter. For a time business was at 
an end, and money almost ceased to circulate except 
among the supporters of the bank. Rent was paid in 
grain ; nor was it by any means, in some towns, a rare 
thing: to see cobblers exchanging shoes for meat and 
shopkeepers taking cords of wood for yards of linen." 



Rntt^Welded Steam Pipes Not Safe. 

Assistant United States Inspector of Boilers Lyman 
Howard, reporting on the cause of the explosion on 
Mr. Coggeswell's yacht Feiseen in the Lower Bay. 
September 9, found that one of the 2,000 pipes in the 
Feiseen's patent " safety " boiler had burst near the 
base of the furnace on the port side. The pipe was 
what is known as a "butt weld," and was defective In 
the weld. The assistant inspector calls attention to 
the fact that "butt weld" pipes are not considered 
safe in high pressure boilers. 
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Oold In Ocean TTater.* 

The waters of the ocean contain gold. In 1851, Mala- 
gutl and Durocher determined the occurrence of silver, 
but did not extend their inquiries into the question of 
the presence of gold in sea water. This fact was first 
accurately determined by Sonstadt in 1873. His ex- 
periments were not quantitative, but he stated, in 
parenthesis, that the amount was ''certainly less than 
one grain in the ton." More recently, however, 
Munster found an average of five milligrammes 
per ton. In endeavoring to arrive at an ap- 
proximate estimate, it must be remembered 
that local conditions, such as the temperature 
of the water, will affect the amount in solution. 
Sonstadt's researches were made with water 
obtained near Ramsey, in the Isle of Man, 
while Munster got his from the Kristiania 
Fjord. In each case the sea water was that of 
a northern latitude. In warmer regions it is 
probable that precipitation, due to the pres- 
ence of putrescent organic matter, may dimin- 
ish the amount of gold held in solution. Let 
us, however, take five milligrammes (equiva- 
lent to one-thirteenth of a grain) as an approxi- 
mation. This, though in itself a minute quan- 
tity, will be found to represent an enormous 
total amount of gold in the waters of the 
ocean. From the results obtained from the 
careful soundings carried out by the Chal- 
lenger and similar scientific expeditions, it has 
been computed that the ocean has an average 
depth of 2,500 fathoms, and that it contains 
four hundred million cubic miles of water. 
This is equivalent to about 1,837,030.272,000 
million tons, which upon the basis of five milli- 
grammes per ton would represent 10,250 million 
tons of gold. By way of contrast, it may be 
added that, according to Soetbeer, Leech and 
others, the gold production of the world, from 
the beginning of 1493 to the end of 1892 — a 
period of exactly four centuries — has amounted 
to only 5,020 tons. The present output is equal 
to about 200 tons per annum. 

The gold in sea water is kept in solution as 
an iodide. The amount of free iodine present 
in the ocean is very minute, but a large propor- 
tion of that element occurs combined as an 
iodate of calcium. From the results of a series 
of six experiments, Sonstadt found that a cubic 
mile of sea water contains about 17,00 • tons of 
iodate of calciuin, or 11,072 tons of iodine. 
This represents the occurrence in the entire 
ocean of no less than 4,428,800 million tons of iodine. 
The iodine which maintains the gold in solution is 
obtained from the iodate of calcium. Gold is soluble 
in extremely dilute solutions of iodine, which, under 
ordinary conditions, are in turn readily reduced by 
organic matter. That the gold in the sea is not pre- 
cipitated is due to the presence of the iodate of calcium, 
in which it is not soluble, but which, being readily 
decomposed by putrescible organic matter, liberates 
the iodine required to keep the gold in solution. 

There is reason to believe that the sea waters of to- 
day contain much less iodine than those of former 
geological periods. That there is so little free iodine 
in the ocean is due to causes parallel to those which 
bring about the noteworthy absence of carbonate of 
lime. Marine animals abstract the latter while marine 
plants absorb the former. How great is the 
work done in this way is evidenced by the 
dimensions of the coral reefs and by the extent 
of the foraminiferous and other marine lime- 
stones. 

The abstraction of iodine is no less striking. 
Seaweeds, and more particularly those which 
grow at great depths, are the chief source of 
the iodine of commerce. When, after a storm, 
such seaweeds are cast upon the shores of Great 
Britain, France and Sweden, they are collected 
and burned, and from their fused ashes, termed 
"kelp," the iodine is subsequently extracted 
by a simple chemical process. From 13,000 
kilos of kelp, about 10 ' kilos of sodium carbon- 
ate and 15 kilos of iodine are obtained. 

That iodine is not now so plentiful in the sea 
as during former geological periods has been 
suggested by chemical investigations into the 
composition of rocks. Certain sedimentry for- 
mations contain notable quantities of it. It 
has been found in some aluminous shales in 
Sweden and also in certain varieties of coal 
and turf. The saline waters of several springs 
contain large amounts of it. Even rain water 
has been known to give a recognizable iodine 
reaction when tested, such iodine having been ob- 
tained by the agency of winds which have been blow- 
ing over certain areas of the sea where it was being 
liberated by the action of organic matter upon the 
iodate of calcium. 



THE HYSTESIOUS CHAPEL OF HEKON. 

The accompanying engravings represent the con- 
struction of a chapel the doors of which are opened by 
kindling a fire on the altar adjacent, and which closes 
automatically when the fire goes out. This apparatus 
is described and illustrated in a work entitled " Les 
Origines de la Science," by Albert de Rochas, to which 
we are indebted for the cuts and description. 




HYSTESIOUS CHAPEL OF HEBON. 

When a fire is lighted on the altar, which is hollow, 
the air contained within will expand and will be forced 
into the globe beneath, and will force the water con- 
tained therein through the bent tube into the pail, 
which is suspended by cords passing over a pulley and 
wound around two movable cylinders, which are the 
prolongations of the axes by means of which the doors 
are operated. Two other cords are wound around 
these same cylinders in an opposite sense, and after 
passing over a pulley support a counterbalance weight 
at their outer end. When, therefore, the water passes 
into the receptacle the equilibrium will be disturbed, 
and the receptacle will descend and the cylinders, will 
be rotated, thereby opening the doors with which they 
are connected. 

This operation is reversed when the doors are closed. 




The Romans built the first dikes in Holland. 



* Extract from paper read by T. A. Kickard, of Denver, CoUi., before 
luteruatioual Engiueering Congress, Chicago, August, 1893. 



APPARATUS FOB OPEBATINO THE DOOBS OF THE CHAPEL 
BY MEANS OF HEAT. 



The bent tube which connects the pail and the globe 
forms a siphon, the longest arm being inside of the 
globe. When, therefore, the fire on the altar is extin- 
guished, the air in the altar and globe becomes cold 
and diminishes in volume and forms a partial vacuum, 
which draws the water from the pail into the globe. 
When all the water in the pail has been withdrawn, 
the receptacle will rise under the influence of the 
counterbalance weight, and this weight, by means of 



its cords, will rotate the cylinders in the reverse direc- 
tion and will close the doors of the chapel. Heron 
states that mercury may be substituted for water, 
which in some cases may be of advantage, because of 
the greater weight of the mercury. 

. — » < « » » 

Patent— Infringement— Royalties. 
In the case of The Standard Button Fastening 
Company vs. Ellis et al., recently decided by 
the Supreme Judicial Court of Massachusetts, 
which was an action of contract to recover 
rent or royalties for the use of certain hutton- 
fastening machines which were patented by 
plaintiff, it appeared that while the agreement 
authorizing the use of the inventions by the de- 
fendants was still in force, the patent was ad- 
judged an infringement and invalid. The de- 
fendants claimed they were not liable for the 
rents subsequent to the said adjudication of 
invalidity. The court sustained a finding for 
the plaintiff, saying : " So far as the invention 
described in the letters patent is concerned, the 
so-called lease was merely a license. No ex- 
clusive rights were granted thereby, and any-" 
thing short of a grant of exclusive rights is a 
license. A license imparts no warranty that the 
patent is valid, and no case has been found 
which holds that a covenant for quiet enjoy- 
ment of the right to use the invention is im- 
plied. The analogy to a lease of land is not 
very close. A license to nse a pate|^ invention 
gives permission to make such use so fa?as 
the licensor can give such permission ; that is, 
to use it so far as that can be done without in- 
fringing other patents. Where a grant of an 
exclusive right is made, if the exclusive rig^ht 
fails, the consideration of the grant.fails. But 
where a mere license is given, it is held that 
there is no failure of consideration till the 
licensee is actually prevented from using the 
invention. The fact that the license is con- 
tained in a lease of a machine does not alter 
its character. No question arises under that 
portion of the contract between the parties 
which is properly regarded as a lease. The only 
questions are in relation to the right granted 
to use the patented invention. This right is a 
license, and is quite different in its legal effect 
from rights under a lease. No covenant for 
quiet enjoyment is implied in a license to use 
a patented invention. When the defendants 
were prevented from using the invention, they 
might have refused to pay for the rent or royalties and 
given up the use of the machine. They did not, how- 
ever, do this. They continued to use the machine, and 
now admit that this makes it their duty to pay the rent. 
There being no implied covenant for quiet enjoyment, 
this ground of defense fails." — BradstreeVs. 

* I ■ » » 

liabor Day. 
We must confess that we never hear ''Labor Day" 
or "Labor's Holiday" mentioned without a feeling of 
contempt and disgust for the impudent demagogism on 
one side, and cowardly servility on the other, which 
have brought the descendants of those who prepared 
and defended the Declaration of Independence down to 
the embodiment in legislation of the idea that, instead 
of all men being bom free and equal, there are two 
sorts of men in this republic, one consisting 
of the members of certain organizations, and 
the other including the miscellaneous persons 
who do not belong to these organizations, and 
that those who do belong to them are entitled 
to favor and recognition from the government 
which is not accorded to other people. In a 
community whose whole public system is found- 
ed upon the idea that there should be no class 
legislation, it is certainly curious t© find, of 
late years, statute after statute enacted at the 
demand of the crafty and ambitious foreigners 
who control the forces of "organized labor." 
For several years "organized labor" has, or 
would have had, but for internal squabbles, 
things pretty much its own way in the legis- 
latures, but just now circumstances which 
neither legislatures nor walking delegates can 
control have given a very large number of 
citizens more leisure than usual for thinking, 
and there are indications that a good many of 
them are reflecting whether, after all, they 
might not be as well off in the simple capacity 
of " free and equal " citizens of the republic as 
they are now in that of abject slaves of a 
foreign tyranny which dictates to them when, 
how, with whom and at what price they shall work, 
which prevents them from teaching their own bus- 
iness to their own children, and which forces {them 
to sit idle and see their families suffer, when work is 
plenty, for the sake of "sympathizing" with some 
other people, of whom they never heard, and whose 
relations to them consist solely in a concerted scheme 
of their respective leaders for their priva-te advantage. 
— Amei: Architect. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Mail Bag Catcher and Discharger. 

—George W. Dailey, Charlottesville, Ind. This improve- 
ment compriBeB an open-sided cage having a yielding 
top, a spring-pressed carriage sliding in the cage, a trig- 
ger extending forward from it having a striker arm, and 
mechanism operated by the trigger shaft to release the 
carriage. The apparatus is designed to simultaneonsly 
discharge mail bags from the station and from the mov- 
ing car, also at the same time receiving bags discharged, 
the stationary apparatus discharging a mail bag iuti.) the 
apparatus on the car and receiving one in exchange, and 
vice versa. The apparatus is very positive and purely 
automatic in its operation. 

Mail Bag Hanger.— Milton Trundle, 

Kansas City, Mo. This is a device for supporting mail 
bags in proper position to be caught by a grab hook on a 
passing car. The invention includes devices detachably 
connected with the mail bag, for holding it properly sus- 
pended, and also a slidable frame to which the devices 
are loosely connected, the frame sliding in a slotted 
post at the side of the track. The hanger is readily ad- 
justable as to tension of the grip and also as to proximity 
to the track. 



Bleclianical. 

File Cutting Machine. —Frederick 

W. Lowe, Philadelphia, Pa. A horizontally adjustable 
swivel block with concave upper face carries a swinging 
frame having a convex projection on its lower face fitting 
the concavity, the axis of the frame being the center of 
the arc described by the convex and concave faces, 
while a carriage has an intermittent sliding motion in 
the frame, and a reciprocating hammer carrying a chisel 
operates over the carriage to produce cuts on a file blank. 
Thi machine 'ife designed to produce perfectly cut files, 
greatly reaembling those made by hand, is perfectly un- 
der the control of the operator, and turns ont the files 
very rapidly. It is of simple and durable construction. 

Pipe Wrench and Gutter.— George 

Plante, Lowell, Mass. A handle carrying a fixed toothed 
jaw and an an^ar jaw has also a pivoted arm carrying 
a cutter adapt^ to operate in conjunction with the an- 
gular jaw, the cutter arm also carrying a movable jaw to 
operate in conjunction with the fixed toothed jaw. The 
improvement forms a strong and simple tool for conve- 
niently taming a pipe or rapidly cutting it in two parte. 

Belt Fastener.— John Stocker, New 

Lewisville, Ark. This i^ a hinged wire fastener for se- 
curing the meeting ends of belts, and consists of two 
U-shaped links interlocked at their bends, with their 
legs terminating in flattened prongs,^which are secured by 
clinching in the leather or other material of the belt. The 
fastening permits of the free curvature and movement of 
the belt in all directions. 

Can Labeling Machine.— Adrian S. 

Boifeuillet, Brunswick, Ga. In the floor of an in- 
clined chute is a revoluble and vertically movable trip- 
ping roller, a series of pasting rollers being arranged 
above the chute, and an open topped label box at its 
lower end, while a feed mechanism raises the floor of 
the box to keep the top label flush with the box 
top. It is a comparatively simple machine to automat- 
ically paste and apply labels to cans and bottles of vari- 
ous kinds. 

Tobacco Cutter and Sifter. — 

Louis C, Josselin, City of Mexico, Mex. Beneath a hop- 
per supported by'a suitable frame is a revoluble exterior 
cutter, having cross knives with their edges turned in- 
wardly, in connection with a revoluble interior cutter 
having diagonally arranged knives with their edges on 
their outer portions, there being a sieve for the cutters 
and hackles secured to the outer knives to contact with 
the sieve. The machine is adapted to rapidly cut to- 
bacco to any degree of fineness, and thoroughly sift it. 

Wind Wheel. — James C. Walker, 

Waco, Texas. The arms or frames are arranged to rotate 
about a vertical axis upon a horizontal plane, and are 
so constructed that no guiding vane or. tail is required. 
The space between the outer edge of the frames .is 
occupied by wings or blades which open or close auto- 
matically. The force of the wind will close the blades 
on one of the revolving anns, and will open them and 
blow through the opposite revolving arm. 

Eaves Trough Hanger. — William 

H. Mundwiler, Attica, Ohio. By the use of this 
hanger, eaves thronghs may , be attached to roofs with- 
out the use of nails, which injure the roof, and are 
impracticable where slate has been used. A hanger 
is attached to the roof by means of a spring clamp. 
The trough is hung upon the hanger and locked in posi- 
tion by means of a wedge, which serves as a key and 
holds it firmly in place. 

miscellaneous. 

Air Distributing Fan.— Ardon M. 

Mitchell, Brooklyn,!N. Y. This is a ventilating fan to be 
rotated by pneumatic pressure and air escape from with- 
in the device, the ordinary driving mechanism for such'ap- 
paratus being dispensed with. It has hollow perforated 
fan blades radiating from a hollow Phaft supported to 
rotate in a pendent chamber, and the air is delivered in 
graduated jets from one edge of each fan blade, there 
being a sliding gate to close the perforations, regulating 
the escape of the air currents and controlling the speed 
of rotation. 

Dynamical Arranged Celestial 

Sphere.— Mungo Tumbull, Toronto, Canada. The de- 
sign of this improvement is mainly founded upon the 
modem astronomical equatorial mounted telescope, a 
celestial sphere of simple and durable construction be- 
ing provided and arranged to permit of conveniently 
reading the position of any object in the heavens, from 
pole to pole, on any parallel of latitude or right ascen- 
sion, at any time during day or night throughout the 
year. The sphere is to be not smaller than eighteen 
inches in diameter, and is provided with a representa- 
tion of Btars visible to the sixth m^nitude_on both 



hemispheres, with means for indicating the positions of 
the observer on the earth, relative^ to the sphere and 
time of observation, to obtain a true vision of the stars 
on the sphere from the point of observation. 

Rack for Fire arms. — Jesse A. 

Meadows, Sackett's Harbor, N. Y. This is a rotatable 
rack, having a central post and a lower platform holding 
the butts of guns or rifles, an upper platform receiving 
the muzzle ends of the guns and also having pistol 
pockets. The rack holds a large number of firearms, 
and when closed and locked all will be secured at once, 
but when the lock is removed the pistols and guns are 
securely held against falling ont. 

Filter Faucet.— Edward O. Wilson, 

Jersey City, N. J. This faucet has a casing in which 
are transverse perforated partitions forming filtering 
compartments, the first compartment next the supply 
pipe being preferably a settling chamber, the next one 
being filled with charcoal, and the third with gravel, and 
the water being cleansed as it is passed through these 
chambers to the discharge outlet. 

Educational Appliance.— Alexander 

Macfarlane, Austin, Texas. This is a device formed of 
rods secured together to form a spherical triangle, and 
with other rods arranged as extensions to demonstrate 
the cosine and sine of the sum of two angles having 
different axes. The improvement is designed to facili- 
tate the teaching of mathematical mechanics and physics 
in such manner as to demonstrate and exhibit the prin- 
ciples involving directed quantities in space. 

Pencil Sharpener. — Edward H. 

Boehme, Chicago, 111. I n this sharpener the lead i s sup- 
ported while being sharpened, thus avoiding the break- 
ing of the point, and the wood is cut in the direction of 
the grain, in the same manner as when the pencil is 
sharpened with a penknife. The device consists of a 
guide in which a pencil holder is placed, while a slide 
moving in the guide is provided with a cutter for cutting 
away the wood and lead of the pencil, the latter being 
held at angle in the path of the slide and its cutter. 

Fence Post.— Joseph D. Paldi, Brock- 
way, Mich. This post has a burnt clay body to which 
outer metallic clamp portions are bolted and provided 
with fence wire fastenings. The body has internal re- 
enforcing wire portions, and the post may be very in- 
expensively made, and will not rot or bum. 

Trimming.— George H. Newton, Mon- 

son, Mass. The invention relates to artificial fiowers 
for ladies' hat and dress trimming ; the object being 
to heighten the effect by means of movable parte con 
nected by a crank shaft so that they will be actuated by 
the, wind or by the motions made in walking. For exam- 
ple, a flower may be constructed with rotating leaves 
connected together, which in turning give motion to 
the center of the fiower by the medium of a crank shaft. 

Umbrp^lla Cover.— Anthony Nich- 
olas and Ludwig Tachau, of Newark, N. J. The ob- 
ject of this invention is to provide a means for read- 
ily changing the covering of umbrellas and parasols 
so that many different colored coverings may be placed 
upon the same frame. The covering is provided with 
fastening devices, which are adapted for removable 
engagement with the ribs, and the stick is provided 
with a locking device which secures the top of the cov- 
ering where the stick passes through. 

Game Board.— Whitfield G. Howell, 

Highland, N. Y. This game consists of a board pro- 
vided with a series of holes of a size adapted to allow 
marbles propelled by a mechanism, forming a portion 
of the board, to pass through and fall into a drawer pro- 
vided with pockets numbered to correspond with the 
openings above. Defiecting blocks add to the interest 
of the game, which is intended for table use, as they 
make the shots from the freely pivoted and movable 
propelling mechanism more difficult. 

Face Protector. — Carl Gumeson, 

National Mine, Mich. This device is intended to pro- 
tect the face from extreme cold. The protector is made 
of any suitable material fastened to a mask frame, and is 
provided with eye, nose, and mouth protectors, which 
are so arranged that speaking, breathing, or the eyesight 
is not interfered with, and at the same time the face is 
protected from extreme cold. 

Cigar Attachment. —Thomas Guil- 

foyle, Collingwood, Ontario, Canada. The cigar is 
passed through the lower portion of a funnel or hood, 
which is channeled out to receive it, forming a kind of 
pocket. The heat and smoke are defiected by the fun- 
nel so that they are kept away from the eyes and nose of 
the smoker, so that respiration may be freely accom- 
plished without removing the cigar from the lips. The 
construction allows a free circulation of air to the lighted 
end, and at the same time prevents the cigar from *' go- 
ing out" as easily as when no such device is used. 

Toy Soldier. — Charles Midforth 

Beaumont,of Hull, England. The object of this inven- 
tion is to provide an amusing toy for children, and is in- 
tended to enable missiles to be discharged at a relatively 
long range, thus representing a mimic combat. The bar- 
rel of the gun consists of a tube through which a slender 
rod or dart is discharged by a fillip of the finger applied 
to the end of the rod, which projects at the rear of the 
gun to a considerable distance. The gun is held in the 
usual position of firing, with the butt to the shoulder. 

Hat. — Raphael Buck, of New York 

City. The object of this invention is to provide a hat 
which, by the operation of a simple device, can be ar- 
ranged so as to permit of a free circulation of air over 
the head of the wearer. The crown is made separate 
from the body, and is adapted to engage therewith. Con- 
nected with the body of the hat are arms which at their 
point of junction support a nut through which passes a 
screw terminating in the crown. By the aid of this 
screw the crown may be raised and held at a sufficient 
distance to allow of good ventilation, and still protect 
the head from the sun. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NXW BOOKS AND PUBLICATIONS. 

Patent Office Manual ; Including 
THE Law and Practice of Cases in 
the United States Patent Office 
AND THE Courts Holding a Re- 
visory Relation Thereto. By 
Greorge H. Knight. Boston : Little, 
Brown & Co. 1893. Pp. 655. 
To any lawyer taking np patent practice as a specialty, 
this book must prove invaluable, while there are few 
lawyers who have been thus engaged for years who will 
not find it a great convenience and a valuable aid. In- 
ventors, likewise, who go enough beyond the technical 
details of theirMmprovements to care to master the 
somewhat complex state of the law as itatjpresentexdsts, 
owing to the fine distinctions upon which numbers of 
decisionshavebeen made bythe courts, will find here the 
most ready means anywhere offered to attain such end. 
The author hashad many years' experience as a Patent 
Office examiner, and thus came to the preparation of 
this book from the practical working side of Patent 
Office practice, and although the work consists almost 
entirely of brief sommaries of or quotations from court 
decisions, or rulings of the office, every such decision 
and ruling answers a question which has come up in the 
practice of the office. The book is thus well adapted, ac- 
cording to the author's design, to facilitate the labors of 
inventors and attorneys in the presentation and prosecu- 
tion of cases before theoffice. It'is also brought downjto 
date, covering many recent and important cases, and has 
as an appendix a chapter on copyrights. The author is 
a member of the Patent Office Bar Association, a resident 
member of the New York Academy of Sciences, and the 
author of " Relation of Invention to the Conditions of 
Life." 

The Science of Mechanics : A Criti- 
cal AND Historical Exposition of 
its Principles. By Dr.ErnstMach. 
Translated from the second German 
edition by Thomas J. McCormack. 
Chicago : The Open Court Pub- 
lishing Company. 1893. Pp. x, 534. 
Price $3.50. 
We have had occasion to note the publication of va- 
rious works relating to the history of science, in many 
cases the virtual reproductions of memoirs by the dis- 
coverers in early days, but in Professor Mach's works 
we have what to some extent is an innovation. It is a 
treatise on modem mechanics in the full scientific aspect 
of the subject, but devoted very largely to the history 
thereof, and giving the little-known story of the deduc- 
tion of what seem to us now axioms of science. With- 
out perpetrating an absolute inconsistency, it may be 
said that the proof of an axiom or the basis of its es- 
tablishment is always deeply interesting, and it is pre- 
cisely to such topics as these that Professor Mach's work 
goes. As an example we may cite his treatment of the 
principles of the lever, showing the deductions of Archi- 
medes, Stevinus, Galileo, Lagrange and others. Again, 
the inclined plane gives a characteristic example of the 
author's treatment. The mixture of history with the 
last |)rinciples of science and absolute mathematical de- 
ductions makes the work exceedingly attractive, but this 
very feature entitles it to and exacts the most deliberate 
reading. It really seems to fill a long-felt want. It is 
one of those books which has the rare happiness of sug- 
gesting a want in literature. 

A Select Bibliography of Chemistry, 
1492-1892. By Henry Carrington 
Bolton. Washington,: Published by 
the Smithsonian Institution. 1893. 
Pp. ix, 1212. Price $3.50. 

Professor Bolton, who by years of labor has acquired 
special standing as an investigator into the history and 
literature of chemistry, presents us in the valuable 
work before us with an index of four hundred years' 
publications in chemistry. In saying the above, we feel 
that we have said almost enough, on account of the com- 
piler's high reputation. It, however, should be stated 
what division is adopted by the author. The seven sec- 
tions are divided into bibliography, dictionaries and 
tables, history of chemistry, biography, chemistry pure 
and applied, alchemy, periodicals. The arrangement of 
each section is alphabetical and cross references are used, 
at once directing the reader to the desired place. Va- 
rious features deserve special commendation. Thus Dr. 
Bolton gives an extension of a list of abbreviations of 
titles of chemical periodicals on the lines of the one 
instituted by the American Association for the Advance- 
ment of Science, embracing 436 separate periodicals. 
Twenty-eight pages of addenda follow the main text, 
chiefly of works published while the foregoing pages 
were in press. While the book, as stated, is a gigantic 
index, Dr. Bolton has not hesitated to introduce an ad- 
ditional index, thirty pages in length, of subjects. The 
labor involved in the production of the volume is cer- 
tainly very great, a total of over twelve thousand titles 
in twenty-flve different languages being included. The 
book is " select," and makes no pretense to completeness. 
Thus we find among biographies those of Booth, Pres- 
cott, and Hunt, referred to our columns, the two last to 
the author as well, while similar biographies of Barker, 
Chandler and Cooke published in the Scientific Amebi- 
CAN are not indexed. This is merely cited as an exam- 
ple of the want of system almost unavoidable in such 
work. 

Lamp Primer ; or, Lamp Light and 
Lamps, and How to Ca.re for 
Them. By John Jonesbury. Colum- 
bus, Ohio : Harrop & Company. 
1893. Pp. 88. Price 50 cents. 

The Lumberman's Actuary. By J. 
W. Barry, Fairbury, Neb. 1893. Nar- 
row 12mo. Pp. 229, cloth. Price $2.50. 

This is the most practical book of lumberman's calcula- 
tions that we ever remember to have seen. The form is 
very convenient for the pocket and the contents are so ar- 
ranged by a system^of indexing that the price of any lum- 
ber can be found in an instant. The type is large and 
clear, very different from many of the cheap lumbennan's 
price books. The author states that every one of the 
130,000 separate calculations was figured through eleven 
times. The author offers a copy of the book or its price 



in cash to the person first reporting each material error. 
In short the ambition of the author seems to have been 
to produce the best possible book, to anticipate the per- 
fection of the dawning morning of the twentieth cen- 
tury. 

World's Fair : Jamaica at Chicago. 
An account descriptive of the Colony 
of Jamaica, with historical and other 
appendices. Compiled under the di- 
rection of Lt.-Col. the Hon. C. J. 
Ward, C.M.G., Honorary Commis- 
sioner of Jamaica. New York: Wil- 
liam J. Pell. 1893. * Pp. 95. 

This very attractive book, quite profusely illustrated, de- 
scribes the Island of Jamaica, its different harbors and 
pleasure and health resorts. The effect of reading it is 
to make one feel like going at once to the tropics and en- 
joying the beautiful scenery so graphically described and 
illustrated in this monograph. 

Drum Armatures and Commutators: 
Theory and Practice. By F. Mar- 
ten Weymouth, Enlarged and re- 
vised from a series of articles in the 
Electrician. London : The Elec- 
trician Printing and Publishing 
Company, Limited. 1893. Pp. xiii, 
394. Price $3. 

A series of articles in the London Electrician enlarged 
and revised constitute this work. It is thoroughly prac- 
tical and describes different systems of winding and con- 
necting drum armatu.es. The troubles with armatures, 
such as the sparking at the commutators, receive due 
treatment. The work is also signalized by two indexes, 
one to the text and another to the diagrams. The prac- 
tical nature of the book will make it much appreciated. 
^^^Any of the above books may be purchased through 
this oflQce. Send for new book catalogue just pub- 
lished. MusN & Co., 361 Broadway, New York. 
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port, Conn., erected for Mr. F. W. Smith. Floor 
plans and two perspective elevations. An excel- 
lent design. Mr. W. S. Briggs, architect, Bridge- 
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Dredge pump attacliment, H. W. YerrinKton 506,354 

Dredlng, machine, C. Qullmann 606,682 

Drum, heating, G. Q. Slooum 606,378 

Dry closet or commode, H. A. Jnkes (r) 11,373 

Dynamo regulator, W. H. Blkins 606,482 

Ear and haft for cooking Teseeis, G. W. Bowers, . . 506,802 

Beg heater, J. D. Harvey 606,636 

Electric battery eel), B. J. Wheelook 606,353 

Blectrlchght.G. Fitch 506,488 

Electric motor, Davis & Fowden 606,208, 606.208 

Electric switch, W. W. Alexander 606,287 

Electric switch, F. Stevens 606,663 

Electrlca conductors, moulding for, R. A. Fessen- 

den 606,311 

Electrical transformer or induction dev Ice, J. M. 

AM. Adama 606,677 

Electrode for arc lamps, carbon, J. M. Lacombe. . 60P,65O 

Elevator and conveyer, L. A. Park 606,540 

Elevator switch, electric, W.Hochhausen 506.367 

Enameling metal ware, H.CIaua 606,380 

End gate, M.J. Lovett 506,519 

Engine. See Gas and air engine. Steam engine. 
Toy steam engine. 

Engine stopping apparatus, G, A. Hatch 606,229 

Engines, auxiliary cut-offf or, J . H . Tennyson 606,565 

Envelope, M . Scougale 606,666 

Evaporator. See Fruit evaporator. 

Bzhlbitlon structure, O. M. Wheeler 506,291 

Extractor. See Nail extractor. 

Fan,fly.D.J. Rogers 606,649 

Fanmotor. O. P.BlieBOn 606,481 

Fare register, A. H. Dollard 606,629 

Farm gate, J. Wadleigh 506,288 

Fastening devices, manufacturing, W. H. Berri- 

gan, Jr 606,202 

Faucet, H. E. Thomas 606,611 

Faucet, measuring, J. A. Hess 506,602 

Feed bsB, B. Klahn 506,239 

Fence, G.ti. Small 506,569 

Fence railings, plugging bench for making me- 
tallic, T. Heushaw 606,^ 

Fence, wire, J. L. Riter 506,256 to 606.^ 

Fence, wire, M. M. Shellaberger 666,378 

Fences, machine for tying cross wires in wire, J. 

R.*P. P. Kelly 606,638 

Fen der. See Car fender. 

Fifth wheel, spring vehicle, A. Schubert 606,376 

Filter, J. B. Bright. 606,304 

Fire alarm system, automatic, G.W.Brown 606,582 

Firearm magazine case, J. P. Lee 506,323 

Fire escape, J. M. Kirker 606,238 

Fire guard and Boot catcher, F. W. Stockton 506.279 

Fire hose spanner, W. D. Miller 606,826 

Fishing rod winch fltting. O. S. Ruddock 606,607 

Floor, B. Molloy 606,521 

Floors, ceilingB, arches, etc., construction of, P. 

J.L.De Rache ., 606,478 

Flooring, etc., device for ^djiisting. P. D. 

Mitchell 606,327 

Flushlngdevice, closet, H.J. Gilcher 606,221 

Folding machine, W.Scott 506.448 

Folding table, G. A. Bowen 606,622 

Forging, Are box for, J. T. Ace 606,676 

Fountain. See Carbonated liquid fountain. 

Fruit evaporator, C. Sebastian 606,377 

Fruit evaporator, C. W. Soverhlll 606,651 

Furnace. See Boiler furnace. Koasting fur- 
nace. 

Furniture base or support, M. Samuels 506,553 

Game apparatus, J. H.McGrady 6(16.530 

Game apparatus, A. V. Sanf ord 506,407 

Garbage, etc., apparatus for pulping and com- 
pressing, N. Dowllng 606,862 

Garbage, etc., apparatus for treating, N. Dowllng 606,361 
Garbage, process of and apparatus for treating, 

N. Dowllng 606,363 

Gas and air engne, B. Field 506,488 

Gas meter connection, A. H.Gindele 506,489 

Gate. See End gate. Farm gate. 

Gate closer, T. C. Dickson 606.213 

Gathering or doubling machine, H. D. Elots 606,434 

Glass cutter, S. Bray 606,406 

Glass for beveling, setting and holding plate, E. 

Hill 606,401 

Glass making apparatus, T. A. Edison 606,216 

Glass, making plate, T. A. Edison 506,216 

Governor, centrifugal shaft, G. S. Neeley 606,534 

Grain cleaning and separating machine, J. O. 

King 506,613 

Graph ophone, coin-controlled, C. 8. Tainter 506.348 

Grinder, cutter, H. A. Wilbur 606,613 

Guard. See Cattle guard. Fire guard. 

Gun, magazine, J. P. Lee 606,322 

Gun, straight pull bolt, J. P. I..ee 606,319 to 606,iSl 

Gun, straight pull bolt, F.H.aichards 606,339 

Gun wad, compdund cork and oil, H. E. Anderson 606,299 

Halter, J. C. Covert 606.476 

Hame fastener, E. E. Bull 606,306 

Handle. See Saw handle. 

Hanger. See Shade or curtain hanger. 

Harness rack, J. T. Kitching 606,614 

Harrow and levelerijacetrack, J. E. E. Go ward.. £06,491 

Harvester, com, J. E. Perkins 606,641 

Harvester header, O. B Hollis 606,504 

Head clamp for relieving pain, electrical, L. 

Lane 606,516 

Headlights on velocipedes, means for carrying, 

P. Davies 506,477 

Heel, detachable. M . Wise 606,614 

Hinge, trunk, H. W. Gibbs 606,632 

Hitching weight, A. P. Watson 606.649 

Hoe, N. T. Peddycord 606,336 

Hollow articles, apparatus for forming or shap- 
ing, F. MoorBeld 606,247 

HydraulicDresB, F. Blomberg 606.464 

Index, J. Thome 606,666 

Indicator. See Speed indicator. 

Indicator lock, w;f. Uttell 606,647 

Indurating and waterproofing articles, S. R. 

Bradley 606,623 

Inhaling apparatus. O. E. O. Hoell 606,368 

Inlector.oTCF.H. Cornell 606,418 

Inkstand and attachments, W. C. Eldridge 606,480 

Iron. See Sad iron. 

Ironing board, Tracy & Graham 606,283 

Ironing machine, H. L. Gee 606,428 

Jack. See Bicycle jack. 

Jewel setting, Bippart & Theberath 606,621 

Joint. See Pipe joint. 

Knobattachment, D.Clark 506,388 

Lacing hooks, machine for setting, J. J. Norwell.. 506,333 

Ladder, T. B.Bennett 606,411 

Ladle for handling molten steel, etc., F. Morris. .. 506,328 

Lamp, electric arc, C. Hoffmann 506.503 

Lamp or burner, G. Barthel 606,201 

Lamp, pocket, G. C. Card 606.3OT 

Lamps, dioptric appliancef or street, A. Nieuwen- 

huys 506.332 

Lathe, pulley, M.C. Henley 606,398 

Leather board cutting machine, J . M. Watson ... 506,573 

Lever or clamp, binding, S. C. Reed 506,264 

Light. See Electric light. 

Lock. See Indicator lock. Nut lock. Puzzle 
lock. Seal lock. 

Lock.G.A. Beckwith 606,461 

Lock nut, R. Kirkpatrick et o( 606,596 

Locomotive, electric, J. F. S. Branth 606,368 

Loom, W.Britain, J r 606,467 

Loom take-up mechanism. Sawyer & Lahue 606,284 

Lubricator. See Axle lubricator. 

Lubricator, N. J. H. Duncan 606,308 

Lubricator, Bitter & Lunken 606,442 

Lumber kiln loading device, H. G. Wadley 506,286 

Magnet, electro, L A.TlmmlB 606,282 

Mail bags, etc.. frame for, Q. A. La Fever 606,615 

Mail marking machine, W.C. Howard 606,606 

Mangle, R. Koenig 606,436 

M&rbling or enameling process and apparatus, H. 

Clans 606,389 

Mason's implement, brick, C. A. Derby 506,391 

Match safe, J. J. Brenk 606,303 

Matrices and means therefor, drying, A. L. 

Thomas 606.349 

Mayonnaise mixer, J. D.Harvey 606,635 

(Medical.) Treating diseases electrically, S. Sils- 

- bee 506,449 

Metal cutting and working machine, M. F. Smith. 506,342 

Metals, plating, C. Vatoky 506,285 

Microphones and manufacturing same, variable 

resistance for, A. C. Cousens 606,627 

Mill. See Coffee mill. Windmill. 

Milling machine, E. W. Bemis 606,620 

Mixer. See Mayonnaise mixer. 

Mosquito net frame, H. H. Rumble 506,551 

Motor. See Electric motor. Fan motor. 

Motor. W. Sweet 506,382 

Mower, lawn. A. Aldrich 506,457 

Mower track clsarer, R. D. Loose 508,324 

Mncllage holder. Palmer & Davis 606,639 

Nail blank feeding mechanism, J. A. Coleman 506,206 

Nail extractor, CM. Blydenburgh 606,465 

Newspaper clip, E. T. Ome 606,604 

Nut lock, J. D. Fichtner 606,485 

Nut lock, W. Gledhill 506,490 

Nut lock, J W.Hester 606,231 

Oil burner, F. L. McGahan 606,331 

Oiler, Fleming & Mack 506,312 

Ore concentrator, C. E. Seymour 506,609 

Paint mltlB, adjustable scraper and Bpout for, C. 

P. Anderson 606,678 

Paper box, J.G. Johnson 506,403 

Paper feeder, E. Paesler 606,805 

Paper holder and cutter, roll, B. B. Weston 606,461 

Paperweight and clamping device, combined,!. 

W. Heysinger 606,232 

P«anut roaster or compopper, C. Cretors 506,207 

FenuDbulstor. cbild'a, CMoCUnctiie 



'justness and 'jS*er0on<»L 



The charge Jor Insertion under this headis One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at v^blication offi.ce as early as 
Thursday morning to appearin the followino week's issue 



Order pattern letters & figures from the largest varie- 
ty. H. W. Knight & Son. Seneca Falls, N.Y., drawer 1115. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 222. 

'' D. S." metal polish. Indianapolis. Samples free. 

For Sale-36"x24' Eng. lathe, $450. S. M. York, Clev.. O. 

Wood pulp machinery. Trevor Mfg. Co.. Lockport, N.Y. 

Wm. Jessop & Sons have a handsome display of steel 
in Mining building at the World's Fair. 

The Improved Hydraulic Jacks, Punches, and Tnbe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

For Sale-Patent No. 443,561, »ec. 30, 1890. Fipansion 
Pulley. Address John G. Avery, Spencer, Mass. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Ca, Laieht and Canal Sts., New York. 

Centrif uKal Pumps for paper and pulpmills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., PhHadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or speciML Address, stating requirements, The 
Harrington & King Perforating Co., Chic^o. 

Tbebestbook for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. ^ ; Munn & Co., publishers, 361 Broadway, N. Y. 

Patent Electric Vise. What is claimed. Is time saving. 
No turning cf handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sa e, with handsome profit, may 
apply to Munn & Co., Scientific American oiBce. 361 
Broadway, New York. 

If you want to buy anything, write to as and we will 
send you catalogues with lowest N. Y. City prices. No 
commission. Miller & Burtnett, purchasing agents, 338 
Broadway, New York. 

Water circulating grate patents in the following 
countries for sale : England, France, Germany, Austria, 
Spain, Belgium, and Itafy* State rights throughout the 
United States to lease on royalty. See page 261. Ad- 
dress Water Circulating Grate Co., 1028 Filbert Street, 
Philadelphia, Pa. 

l^'Sendf or new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on applioation. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each musttake his turn. 

Special Written Infurmation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent £or examination should be distinctly 
marked or labeled. 



(5427) C. H. — Answer ij^- Professor 

Riley.— The peculiar masses described '}^ ybu are, from 
the description, not determinable with alwolute certainty. 
It is possible that the description might apply to a variety 
of forms of fresh water larvte, such as an aggregation of 
eggmassesof some crustacean, or, more likely, a fresh 
water polyzoan, or some form ofjfresh water sponge. 
Fresh water sponges are of gelatinous structure, and lack 
almost entirely the silicious filaments which form the 
spongy substance of most salt water species. This would, 
therefore, in a measure correspondjwith the description of 
your correspondent, but more particularly since they de- 
velop what are known as winter buds or gemmules, viz., 
small oval bodies surrounded by a shell of silicious struc- 
ture, similar to the sponge structure of the larger species. 
On the drying up of ponds, on the approach of winter, 
the chief spongy mass disintegrates and disappears ; but 
these buds or circular masses survive the winter or the 
drought and develop under more favorable conditions of 
renewed moisture on recurring summer. The eggs of 
frogs are frequentlydiscovered in similar masses, and 
being more or less surrounded and inclosed by a jelly- 
like mass, would perhaps offer an explanation of the 
phenomena described. If more accurate determination 
is desired, it can be readily furnished if the circular bodies 
mentioned be forwarded for examination. 

(5428) Hercules, New Haven, asks : Do 

you consider it safe to pile about 600 tons of pig iron 
in a space of 60 feet by 6 feet within 3 feet of the foun- 
dations of a five-story factory building, the three upper 
stories running light machinery? The building is built on 
fllled-in ground, and is piled throughout its 600 feet in 
length. A. The space occupied isSeo square feet and 
the load one and six-tenths tons to the square foot, not 
an unsafe load for the ground. As you say the factory is 
on piles throughout ite length, the piling, if properly 
done, should carry the pressure of the walls of the build- 
ing far below the influence of compression by the load of 
iron not in contact with the building. If the filling in is 
clean earth 6r sand, no harm can come from the load as 
stated. 

(5429) E. R. P. writes for explanation 
of the following phenomenon: Pine Bluff, Ark., Sept. 
29. — A tremendous rain poured down here this evening, 
and with it came millions of small frogs. They got into 
many etoree, and the principal etreete in the huainese 



part of the town were so covered with them that it was 
difficult to walk. A. The appeiirance of frogs and other 
small animals during heavy rain storms may be due to 
two sources, either lifted from shallow ponds or marshes 
by a tornado or waterspout, and distributed along the path 
of the storm, or that the excessive rain has driven them 
from their burrows and hiding places to the surface of 
the ground. If in theabove statement the animals were 
really frogs, they may have fallen as stated. If they 
were toads, they were probably driven from their holes 
by the rain. We think the millions would be nearer the 
truth if much divided. 

(5430) J. C. asks : 1. Can carbon be ob- 
tained absolutely pure in its elementary state ? If not, 
why ? Charcoal, even diamond, is not pure carbon, be- 
cause it leaves ashes after burning. Can CO3 be de- 
composed, leaving the carbon in the elementary state ? 
A. Diamond is almost pure. It is impossible for man 
ever to get anything absolutely pure. His best is an ap- 
proximation. COa can be decomposed by heated mag- 
nesium, sodium, or potassium. 3. How is the carbon of 
electric arc lamp prepared ? I^eave any ashes in the 
lamp after boming ? Is it analogous to ordinary com- 
bustion ? A. Various methods are used. The pow- 
dered charcoal or carbon is mixed with sirup and water 
or other agglutinant, is moulded and baked. It pro- 
duces ashes, and slowly bums. 3. The astronomers say 
that comets belong to the solar system ; if this is cor- 
rect, why don't they revolve around the sun, like planets? 
Where are the centers of their orbits ? Does any comet 
really cross the orb of any planet, or is it simplytheory ? 
A. Comets and their orbits are still mysteries. They un- 
doubtedlyjenter the planetaryjarea. 4. Arethe tides of the 
oceans due to the attraction of the moon. Is this a theory 
or determin ed fact ? A. Though a theory, it is without 
the least doubt a true one. 5. Can the phosphate from 
bones be extracted without boiling (as in making soup) ? 
If I grind the bones to fine powder, and then throw over 
boiling water (as in making tea or coffee), can I obtain 
a solution of phosphate for making soup ? If not, is there 
any other way without boiling ? A. Bone phosphate is 
insoluble in water. For fertilizing purposes it is made 
soluble by treatment with acid. 6. If any food substance, 
such as beans, or any starch compounds, is burnt ac- 
cidentally upon the bottom of the pot, what shallluse to 
takeoff thebomingflavorfromthe remainder? A. You 
cannot remove the flavor. You should use a double sauce- 
pap or water bath. 

(5431) C. A. B., Iowa, writes : 1. While 
riding in the river bottom one day this fall, I noticed that 
the com on one side of the road was badly frozen, while 
that on the other side was comparatively unharmed. 
Quality of ground seemed to be the same in both fields, 
and the elevation of the frozen field was a trifle greater 
than the other. Should judge not more than four or five 
feet. What caused this phenomenon ? A. The causes 
tending to produce frost in certain fields or localities can-* 
not be exactly defined. Unequal radiation in places near 
together or a slight difference in elevation may make just 
enough difference in radiation between adjacent fields to 
produce frost in one and not in the other. In the case 
cited the difference of a few feet elevation probably allow- 
ed the ground fog to be drifted toward the low land by 
the slow movement of the air, and thus protect it from 
loss of heat by radiation, while the higher field would be 
covered t>y a clearer surface atmosphere, which would 
increase radiation to the frost line of teniperature. 2- Can 
you tell me how to remove wheels and collars from 
shafts, upon which they have been shrunken, without in- 
jury to either of them ? A. If convenient to heat the shaft 
and wheel or collar to a low red, or possibly a black heat. 
Just below the red and slowly cool it, so as not to injure 
the parts, the shaft may often be driven out of awheel 
or collar without injury. 

(5432) a H. L. writes : 1. I noticed in 
a recent i^ue of Scientipio American, a query by 
E. F. P. (No. 5377), in which he asks why a current of 
1,800 volts taken from a primary battery would not have 
the same effect on the human body as a current of the 
same number of volts taken from a dynamo. Now, what 
interests me is, supposing a circuit breaker making and 
breaking the circuit many times jwr second were put in 
the battery line and both terminals grasped, what would 
be the effect ? A. An interrupted current is much more 
severe on the human system than a steady one. The cir- 
cuit breaker would greatly increase its severity. 2. How 
would you advise a person without necessary funds, in- 
terested in scientific researches (especially electrical), both 
experimental and inventive, to get an education in that 
line? Would such a person be able to procure a situation 
in some prominent laboratory ? A. Go into an electric 
light station, work at anything to start, and then work up. 
Laboratory positions are hard to get. 

(5433) M. C. asks whether a common 
filar micrometer could be used on a telescope with equa- 
torial mounting not driven by a clockwork attachment. 
A. Good work can be done with a filar micrometer, even 
without any screw movement, by a little practice with 
the eye in transiting objects for both position and dis- 
tance. It is in common use on simple equatorial mount- 
ings, which, when provided with tangent screws and 
handles, makes micrometrical work a pleasure. 

(5434) F. M. M. writes : 1. I want to 

make simple motor (Supplement, No. 641), and wind it 
for current from 2 cells storage battery, to be charged 
with 8 gravities. Should I use coarser wire in winding ? 
If so, what number, and howmuchon field and armature, 
respectively? A. Make no change. 2. Would 12 plates 
to each'cell, each plate 8X10, be large enough, or what 
would be the best size ? A. Yes. 3. What horse ,pOwer 
would above two cells develop in motor ? A. J^ horee 
power. 

(5435) Subscriber writes : You recently 

published an invention for'a cockroach trap. Permit me 
to suggest a more simple and effective mode for the nui- 
sance. Use empty wine bottles with the smallest quan- 
tity of wine remaining in them. These pests are hardly 
able to get out. The fumes of the wine are too much for 
them. I have seen bottles of them thrown overboard. 

(5436) F. R. asks : 1. How many cells 

of storage battery will be required to light eight sixteen 
candle power twenty volt lamps ? A, Eleven cells in 
serieSi 2- Where can the lamps be obtained and price ? 
A. Address Edison Lamp Co., Harrison, N. J. 3. What 
eize plates eball I use f A. About 6 b78 inches. 4. WiU 



gravity batteries in which the copper and zinc each has 
an active surface of eighteen inches do for forming and 
charging ? A. Yes. 5. Can storagebatteries be charged 
in sets of say three ? If so, how many gravity cells will 
it take ? A. Yes; charge with five cells of gravity to two 
of storage, all in series. 

(5437) N. F. Library, Newton, Kans., 
asks if water can be lifted from the bottom of a well 100 
feet deep, 85 feet of water in it, by putting a check valve 
every 16 feet in the pipe, a foot valve at the bottom of 
pipe, the pipe filled with water. Or is it possible to lift 
it over 33 feet ? A. The check valves are of no value in 
adding to the lift of the pump, but rather a hindrance, by 
their weight. Water in solid column can only be lifted 
possibly 33 feet, but practically about 28 feet from the 
pump bucket. 



TO INVENTORS. 

An experience of forty -four year«, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
lawsand practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this ofiSce for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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October 10, 1893, 
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AUzarlnhexacyanln, R. B. Schmidt 606,265 

Animal cleaning device, D. Price 506,643 

Armor plates, improving the quality of steel, A. 

Schmitz 606,446 

Axle box lid, car, A. C. McCord 606,330 

Axle lubricator and dust guard, B. O. Bryden 606,203 

Bag. See Feed bag. 

Bag holder. Dye & Boettner 606,681 

Band cutter and feeder. R.E. Dorton 606,422 

Bearing, ball, H. R. Wellman 506,409 

Bearing spindle, G.H. Allen 606,616 

Bed folding, P. C. Hannahs 606,316 

Bed lounge, folding. E. Rossiter 606.263 

Bed. spring, 6. B. Miller 606,246 

Bedstead, A. A. Cameron 606,468 

Beer cooler, B. Seitz 606,608 

Belt.J. Ross 606,376 

Belt, conveyer, J.B. Adt 606,466 

BeltBtretctier,J. Wright 606,296 

Bicycle. A. H. nark 606,626 

Bicycle, C. A. Woodbury 606.454 

Bicycle jack, W. H. Hart, Jr 606,495 

Bicycle support. J. Marks 606.600 

Bicycles, tricycles, etc., spring frame for, G. W. 

Gardiner 606.313 

Bit. See Bridle bit. 

Blotter frame, A. Ludwig 606.520 

Boiler, Dever & Cotter 606„%0 

Boiler deflector, B. S. T Kennedy (r) 11,374 

Boiler furnace, locomotive or other, A. F. Kings- 
ley 606,695 

Book, bin, W. S. Decker 606.628 

Bookbinding, A.H.Kelly 606,612 

Book, blank, J . W. Hannen 506,634 

Book cover making machine, W. P. Jackson 506,402 

Box. See Paper box. 

Box fastener, J. Miracle 606,870 

Box strap, packing, W. J. Plerpttnt 606,837 

Brake. See Railway brake. v*lcle brake. 

Bridge, lift, J. A. L. Waddell 606,571 

Bridle bit, I. Z. Merrlam 606,244 

Bridle bit, O.H. Muntz 608,626 

Brush machine, M . Hellwig 606,397 

Brush, rotary air, Wertsbaugher & McCune 606,450 

Bung, barrel. Otto & Relnscher 606.334 

Bung for barrels, etc., G. W. Smith 606,278 

Burner. See Oil burner. Vapor burner. 

Button, collar, M. Henry 606,399 

Cabinet, wall, A. B. Schermerhom 606,564 

Camera. See Eioll holder camera. 

Can, Freeman & Emmerich 606,689 

Cane and umbrella, combined, B. Weber 606,289 

Car coupling, F. P. Dark 606,588 

Car coupling. B. L. Garlick 606,314 

Car coupling, D. W.& G. Jewell 606,285 

Car coupling, J. T. Koch 606,698 

Car coupling, J. McDonogh 606,528 

Car coupling, W. Price 606,648 

Car coupling, J. H.Scoggin 606,644 

Carconpling.J. Wadleigh 606,287 

Car fender, 0. H. & B. M. Green 606,316 

Car fender, railway, B.W. Harding. 606,396 

Car lighting system, electric, F. B.KIn8man 606.237 

Car seat, R. R. Pease 506,873 

Car, vestibule, M. Dickerson 606,421 

Car vestibule, A. P. Williams 606,298 

Carwheel, P. Arbel 606,199 

Cars from leaving the rails, device for preventing 

railway, C. W. McBryer 606,439 

Carbon for electric arc lamps, R. B.Ball 606,459 

Carbonated liquid fountain, O. Zwietusch 606,365 

Card playing, McGeorge & Banks 606.648 

Carding engines, feeding mechanism for wool, D. 

C.Fisher 606,487 

Carriage top folding device, I* L. Short 606,668 

Case. See Display case. Syringe case. 

Cash register, W. H. Clark .606.4n, 506,472 

Cash register and indicator, J. S.HllIiard 606,233 

Cash registering machine detectiv« dev ice, F . L. 

Bailey 606,818 

Casting battery plates, apparatus for, B. W. 

Timmis 606,281 

Casting steel or other ingots, apparatus for, O. F. 

Lelbet 606,618 

Cattle guard, M. L. Lynch 606.242 

Centrifegal mach ine. L. F. Haubtman 606,230 

Chair. See Dental chair. 

Check delivery apparatus, coin-actuated auto- 
matic, H. A. Herr : 506,400 

Chlorine package, liquid, R. Knietsoh 606,640 

Chlorine, process of and apparatus for making 

liquid, B. Knietsch 506,639 

Churn, Bailey & McNorton 506,300 

Chum, J. P. Kyte 506,404 

Cigar bunching machine, J. H. Abraham 606,615 

Cigar lighter, electric, C. B. Struble 606,347 

Cigarette machine, H. Bilgram 606,412 

Clamp. See Rope clamp. 
Cli p. See Newspaper clip. 

Clock, alarm, N. Case 606,625 

Cloth piling machine, J. B. O'Bryan 606,535, 606,6.S6 

Cloth pressing machine, M. Campbell 506,469 

Cloth singeing device, W. S. Granger 606,395 

Clutch, O. F.Leibert 606,517 

O^iree mill and box, V. Merkel 606,369 

CuiTce pot, F.J. Rabbeth 606,338 

Coloring matter and making same, blue, Ulrich & 

Bammann 606,284 

Condensing and feedwater apparatus, combined, 

Wheeler & Lyon 606,292 

Conveying apparatus, J. L. Board 606j57 

Cooker, steam, B. C. Fisher 606,219 

Cooler. See Water cooler. 

Copying cloth, letterpress, R. Spurgin 506,610 

Core machine, A. E. Hammer 506,226 

Cores for casting pipe elbows, etc., machine for 

making, A. E. Hammer 606,227 

Cores for casting pipe tees, etc., machine for mak- 
ing, A. E. Hammer 606,228 

Com busker and fodder shredder, G. W. Packer.. 606.642 

Com splitting machine, B. E. Poindexter 606,440 

Cotton gin, saw, N. Whalley 606,452 

Coupling. See Car coupling. 

Coupling device for vehicle eveners, E. B. Perry. 506,260 

Cultivator, A. C. Wickham 606.575 

Curtain fixture, J. F. Snapp 606,844 

Curtain fixture, N. W. Steams 606.346 

Cut-out, B. Thomson 606,383 

Cutter. See Band cutter. Glass cutter. 

Dental apparatus for gpnding teeth, D. B. Morse 606,522 

Dental chair, G. W. Ar5ier 506.200 

Dental disk holder, W. H.Towne 606,860 

Desk.G. W. Wasson 606,861 

Deskand seat, school, J. Hauss 606,496 

Diamonds, etc., setting for, N. M. Seldlltz 606.268 

]>lBplay case or cabinet, M. Corsinl S06.474 

Dnugbt regulator, automatic, H. L. T^ler. SUfilS 
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Phosphate separator and disintegrator, 6. Guild. 606^1 
Photographer's ehanjjing and developing hex, J. 

F.Snapp 7. 606,343 

Piano action, B.M.Hamilton 506,225 

Piano action, J. Herrburger 506,366 

Picture support, P . Lindemeyer, Jr 506.599 

Pile driver, A.W.Hubbard 606,637 

Pipe joint, earthenware sewer, R. Ewlng 506,484 

Pipe joint, ejtpansion, W . A . Pearson 506,335 

Pipes, compoaitiou of matter for water. Bed bury 

&Badgfey 606,356 

Pipes of cement, clay, etc., machine for making, 

J. Sharpe 806.567 

Pipes, screwing sockets upon, McManus & Hock.. 506,531 

Placard, mirror, G. Barthels 506,580 

Planter and fertilizer distributer, combined, J. 

Pipes 606,261 

Planter, check row com, J. C. Benedict 606,462 

Planter f ertiliier distributer, T. W. Sample 606,652 

Plow, G. A. Kelly 606,236 

Plow, bedding. M. T. Hancock 506,429 

Plow, cultivator gang, A. 8. Seeley 606,556 

Plow, rotary, N. H. Roberts 606,443 

Plow standard, steel, C. H. Deere 606,420 

Poke, animal, A. W. McWilliams 606.603 

Pot. See CoOTe pot. 
Press. See Hydraulic press. 

Printing machine, wad, C. R. Richards 506.374 

Printing press paper folding machine attaobineDt, 

T.C. Deiter 606,392 

Propeller, N. Wagener 606,672 

Pulpit or rostrum, D. C. Bberhart. 606,688 

Pulverizing machine, G. S. Bmerlck 606,864 

Pump, L. Nasi 506,533 

Pump, automatic railway, H . D. Layman 506,241 

Puzzle lock for pocketbooks, etc., J. Meyer 606,326 

Rack. See Harness rack. 

Hallway brake, T. H. Allen 606,398 

Railway carriages, metallic under frame for, G. 

W. Ettenger 606,652 

Railway, elevated, J. N. Valley 606,670 

Railway frogs, etc., foot guard for, W. A. Brown- 
son 606,413 

Railway point and sign,il apparatus, interlocking, 

W.G.Scott. 606,266 

Railway switch, Kuhn & Klitscbe 606,437 

Railway switch, automatic, J. H. Quimby 606,606 

Railway switch, safety self-closing, D. T. Mcln- 

tyre 506,602 

Railway trolley, electric, G. H.Benjamin 606,463 

Railway trolley support, electric, J. M. Andersen. 506,617 

Raisin seeding device, W. S. Scales 506,340 

Rate, W. Klinker : 606,697 

Refrigerator, G. a. Hackett 606,683 

Register. See Cash register. Fare register. 

Bein ring, A. S. Smeal 506,380 

Ring. See Rein ring. 
Boaster. See Peanut roaster. 

Roasting furnace, A. H. K«ller 506,511 

Roll holder camera, R. J. De Barrll 606,210 

Rope clamp, C. B. Pugsley 506,441 

Sadiron, M. F. & J. H Potts 506,262 

Saab holder, A.James 606,318 

Saw flling machine, Ointer A Strons 606,222 

Saw handle, J. w. Miller 506,24.5 

Saw machine, drag, B. A. Smith 606,277 

Saw, miter, T. BrKing 806,433 

ScalTold, portable, I. Smith...., 506,561 

Scraper, wheeled, P. Deevy 606,212 

Seal look, J. Dowling 606,214 

Seam for uniting or ornamenting fabrics, G. D. 

Munsing 806.625 

Separator. See Phosphate separator. 

Sewer basin trap. W. E Sefton 606,267 

Sewing machine, G. D. Munsing 606,524 

Sewing machine, L. Muther 506,527 

Sewing machine, L. Onderdonk 606,638 

Sewing inachine feeding mechanism, C. McNeil. . . 506,632 
Sewing machine feeding mechanism, R. J. Wood- 
ward 606,455 

Shade or curtain hanger, G. E. Bonney 606,301 

Shaft tip, wagon, C. A. Bisenhart 606,309 

Shafts, buggy, L. De Callly 506,211 

Shears, Oberle & Faller 606,371 

Shoefastenine, J. N. Schwander 606,841 

Shot or powder gauge and shell holder, J. A. R. 

BUiOtt 606,425 

Shutter and curtain, window, J. O'Donnell 606,537 

Shutter, window, T. Gaskins 606,393 

Sifter, ash, D.B.Sanford 606,263 

Sirup beating and mixing machine, J. Werner 506,384 

Skats, B, Welgand 506,674 

Snow, clearing streets or railway tracks from, 

Healy & Oundell 806,497 

Snow, gas-heated furnace for liquefying, Healy 

ACundell '606,498 

Snow melting machine, Healy & Cundell 806.499 

Snow: melting machines, pilot shoe for, Healy & 

Cundell 606,600 

Sole channeling machine, F. J. Preese 606,630, 606,631 

Sower, broad<»st seed, W. B. Pratt 606,642 

Speed indicator and alarm, recording, McLauth- 

lin & Naylor, Jr: 606,406 

Spindle band stretcher, D. J. Winn 506,295 

Spout, sap, A. H. Wood 606,386 

Spring. See Vehicle spring. 

Slakeholder, J. S. WhTtworth 606,886 

Stamp, hand, J. B. Dunham 606,586 

Stave forming apparatus, T. J. Sullivan 506.280 

Steam engine. G. H. Conklin 606,478 

Steaming apparatus, H. 6. Hall 606,224 

Stool, folding camn. S. B. Reutter 506,255 

Stove base, T.J. W. Robertson 606,547 

Stove hood. Call 4 Clark 806,205 

Stove, lamp. T. Hipwell 506,432 

Stove ventUating ring, heating, C. L. Feathers- 
ton 606,810 

Stoves, chimneys, etc., airtight door for, J. Bahl- 

sen 606,387 

Street cleaning machines, gas heated rotary 

brush for. Healy & Cundell 506,501 

Street sweeper, T. W. Downs 506,423 

Sucker rod elevator, W. H. Downing 506,584 

Sulky, C. S. Cafltey 606,414 

Switch. See Electric switch. Elevator s itch. 

Railway switch. 
Switch operating device, Faranowski & Gun- 

iewicz 606,218 

Synchronous movement, apparatus for securing, 

a. J. Sheehy 506,211 

Syringe case, byp odermic, A. Wolff 506,463 

Table. See folding table. 

Table leaf support, M. Reck 606,645 

Tablet, memorandum, H. B. Gifford 506,633 

Telegraph, autographic, R. J. Sheehy 506;275 

Telegraph exchange system, printing, R. J. 

Sheehy 506,272 

Telegraph, printing, R.J. Sheehy... 606,269, 806,270, 506,278 

Telegraph transmiiter, C. Willoughby 606,294 

Telegraphy, R.J. Sheehy 506,274 

Telephone attachment, C. H. Dorenwend 506,646 

Telephone, magneto, J. A. Brown 606,305 

Telephone tablet and arm rest, .T. 8. Gold 606,223 

Telephone transmitter, J. V.Capek 506.415 

Thi^abiiig machine cylinder hood, E. 0. Sachse.. 506,144 

Time recorder, workman's, H. D. Bennett 506,410 

Tinner's stake, P. W . Hinsey 606,234 

Tire, A. Dueasble 606,424 

Tire, pneumatic, Kepler & Wegner 506,594 

Tire, pneumatic, A. J. Roaentreter 606,560 

Tongs, laundry, T. Eagan 506,479 

Tongs, pipe. P. Paulus 506,372 

Tongue support, wacbn, A. Tomlinson 606,567 

Tool, combination, S. Colley 806,416 

Top roll mechanism, F. Morin 806,641 

Torch, F. C.Rockwell 506,548 

Toy, K. Knutson 606,435 

Toy money bank, C. A.Bailey 506,619 

Toy rowing boat, G. Groesser > 606,590 

Toy steam engine. J. Schoenner 606,447 

Track sanding apparatus, C. W. Sherburne 506,645 

Trap. See Sewer basin trap. 

Trimming, woven, F. Hassenpflug 506,365 

Trolley,G.F. Green 606,ffll! 

Trolley wires, means for supporting, S. Harris... . 506,317 
Trough. See Watering trough. 

Truck, car. J. C. Barber 606.460 

Truck, hand. Week & Moen 606,290 

Tube elevator, W. H Downing 606,685 

Turbines, apparatus for regulating the speed of, 

J. L-Furtakovics 606,220 

Typewriting machine, Brwin i Winkler. ...806,426, 806.427 

Typewriting machine, F.W.Stanley 606.346 

Typewriting machine. 6. B. Webb 606,862 

Typewriting machine ribbon attachment, Boyce 

& Thompson 806,681 

Dmbrella cover, I,. Lake 606,405 

Valve, automatic drip, B. F. Robe ta 606,260 

Valve gear, P. Meer 506.438 

Valve gear, direct-acting engine, W. Craig 606,369 

Valve gear, engine. D. ,roy 606,609 

Valve mechanism, siphon tank, W. H. Bdmond- 

son 606,217 

Valve, quick-acting triple, H. H. Westinghouse. . 806,612 

Valve, safety, C.H.Cameron 506,624 

Vapor burner, W.J. D. Mast 606,243 

Vapor burner, H. F. Smith 606,560 

Vam i shlug, ornamental. B. B. Goldsmit h 606,894 

Vehicle automatic recording apparatus, J. Baade 606,579 

Vehicle brake, J, F. Appell 606 468 

Vehicle center plate, F. P. Davidson 606,419 

Vehicle spring, W. G. Mowry 606,523 

Vehicle spring, M. B. Bobb 506,546 

Vehicle ton, Southworth 4 Blodgett 606,662 

Vehicle wheel, Jacques* Keater 606,508 

Veil fastener, W.H. Hairisoo 606,494 

Velocipede pedal, e4L. Sbulti 50^276 



Velocipede saddle, G. S. Karr 606.510 

Veneers, flnishing wood, J. B. McCargar 606,601 

Veneers, press lor shaping plates from, C W. 

Colony 806,417 

Wagon bed raiser, A. W.Jackson 5(i6,5OT 

Washing machine, M. B. Churchill 606,470 

Washing machine, W. A. Crlslip 606,476 

Washing machine, H. Q. Hood 606,505 

Washing machine, M.J. Ralston 606,644 

Watches, making bimetallic balances for, D. H. 

Church (r) 11,372 

Water cooler. A. J. McGebee 506,529 

Water gauge attach ment, P. J . Stulp 506,664 

Water, process of and apparatus for purifying, 

G. Oppermann 506,248 

Watering trough, automatic hog, H. B Purdy. . . . 506,263 

Well drilling machine, J. Button 606,204 

Wheel. See Car wheel. Fifth wheel. Vehicle 

Wheel, c' F. Harrington 606,430 

Wick raiser, H. B.Shaffer 606,408 

Windmin, B. Everson 606,483 

Windowframe, H. Knersten 606,240 

Wire shears. Jj. Townsend 606,568 

Wood, preserving, F. Hall 606,493 

Woodworking machine chipj breaker, Overhiser 

AMarsh 606,249 

Wool or other libers, machine for opening and 

preparing, F. G. & A. C. Sargent 506,445 

Wrench, H.J. Rosenberg 506,261 



DESIGNS. 

Forks.etc.handlefor.J. T. Curran 22,829 

Mtiff, J. Juran 22,828 

Razor holder, A. Dufault 22,831 

8hovel,D. Walsh 22,834 

Spoons, etc., handle for, J.T. Curran 22,830 

'rtle, crest. J. B. Bryant 22,832 

Whip antlrattler, Milliron & Preiss 



TRADE MARKS. 

Ailes. wagon and carriage. Concord Aile Com- 
pany 23,691 

BoDbona, Walter M. Lowney Gomp ny 23,693 

Bridle bits, R. Sears 23.690 

Corsets, Worcester Corset Company 23,686 

Flour, wheat, Duluth Imperial Mill Company 23,695 

Flour, wheat. Northwestern Consolidated Milling 

Company 23,696 

Food substances, oleaginous, N. K. Fairbanb & 

Company 23,697 

Insectitade, disinfectant, and cleansing liquid. 

Smith & Day 23,706 

Insecticides, D. J. Lambert 23,705 

Knit underwear, W. Benger Sohne 23.684, 23,685 

Liniments and croup tinctures. J. W. Grarney & 

Son 23.703 

Mordants, Firm of Th. Goldsch midt 23,707 

Needles, gold-eyed, C H.Crowley 23,688 

Oil, cookirg. Merchants' and Planters' CSl Com- 
pany 23,698 

Remedies for cholera morbus and similar diseases, 

G. S. Bartles 23,702 

Remedies for rheumatism, neuroiic, myopathic, 

and idiopathi c pain, and fevers, W. Phelps 23,701 

Sewing machines and attachments, New Home 

Sewing Machine Company 23.^9 

Sodawater and other carbonated beverages. Crys- 
tal Spring Bottling Company 

Steam generators, Babcock & Wilcox Company.... 23,692 

Sweaters, W . T. Pitchers ." 23,687 

Teasand coffees, Walrath & Company 23,694 

Tonic, J. Triner 23,700 

Vermin eradicators, S . W . McTaggart 23,704 



A printed copy of the specification and drawing of 
any patent in theforegoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
?oing list, provided they are simple, at a cost of $40 each . 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign parents may also be obtained. 



"^dpertidemente* 



ORDINARY RATES. 

Inside Pafire, each lusertiou - - 95 cents a line 
Back I'ase. each iiiRertioii - * * - SI. 00 a line 

^F* For some classes of Adx^ertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
'nent, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. ~ 

Wood or Metal workers without steam 
power can successfully compete with 
the large' shops, by uang our New 
LABOR rtAVII\<i iHitchinery, 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Senega. Falls Mfg. Co. 

695 Water Street, Seneca Falls N. T 




T IN STOCK. RIVER ST RnOHFSTCR.N.Y 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired bacfe number of the Scientific 
Amekican Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



IMPBOTED 

ENeiNE 



LATHES 



MODESN 
DESIGNS 



Also Foot Ijatbes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. '???c^iU"2iroSir 



New Full Mounted Lightning Screw Plate, 

Seod for Catalogue* 




Wiley & Russell Mfg. Co., Greenfield, MasH., U.S.A. 



£. Konjeslo w, manufacturer of Fine machinery 
and Models, offers Special Fncilities to Invett- 

ors. Guarantees to work out ideas in strictest secrecy, 

and anviTnproveTnent titat he can suagestgoes itnth the 
work. Thouaands of men have crude thoiig h really val- 
uable ideas, which they lack mechanical training t o de- 
velop. Novelties and patented articles manufactured 
by contract. IJ^l Sseneca St.« Cleveland. Ohio. 

^PRESS, $3 

•^ Larger size, for clKnilais, $8. 
Small newspaper presSi ¥41. 
Money saver o r money mak- 
ingbuslness. Full printed in- 
structions. Send stamp for 
catalogue of presses, type, pa- 
per, etc H.£LS£Y Oc CO.» MirL. Meriden, Coun. 




OWN 
CARDS 



> .ijMi i JMJj i |. HARRISON CONVEYOR ! 

Pg^^^'''^^^ HaSduns Brain, Coal, Sand, Glay.Tan Bark, Cinders, Ores, Seeds,&G. 

BORDEN, SELLECK & CO 



A#| '^ Send for 

^^A Circnlars. 



M^oT^rsJ Chicago, IIL 



LIFE SAVING DEVICES.— A COL- 

lection of sugEesttons of devices for comm unicatiug he 
iween the snore and stranded vessels, offered to the 
Ijondon Daily Graphic by various correspondents. With 
100 illustrations. Contained in Scientific American 
SnppLEMKNT, Nos. 84«. 849, 850. 851, 852, 
854,861, 8«2, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 



Oil Well Supply GOo 

91 & 93 TirATEIt STREET, 

PITTSBURG, PA. 

Manufacturers of everything needed fop 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Ifests. 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





OR 25 YEARS 



DOWN GO PEICES! 

but not quality Only S15.00 \ 

forthisSolid Ould Filled Stem I 

Wind Hunting Cased Watcli, wiiichl 

is warranted to vrear 95 y«ara 

Movement is 9^ plare damask- ^ 

ened nickel, Fall Je^reledj 

exposed ruby pallets to 

1 ever , Split 

chronometer bal- i 

ance, patent reg»F 

ulatof (Howard f 

st^Ie) adjusted I 

to heat, cold andl 

position. New "" 

model American ' 

16 size (large 1 

enough for a man 

and not too large \ 

for a boy). This 

watch was never ad- 

vertised before. Suchl 

high grade watches 

were never before sold 

for less thanjso.oo. We 

are com elied to sacrifice 

3000 of these fine wati 'les for 

cash to meet our obligations 

Send this ad to us with full name and address and we will 

send by express, C.O.D. If you think it a bargain pay 

the express agpnt Sl5*OOaod express charges and it is 

Jours, otherwise return it. Give Ex. and F. O. address, 
UBTI/AIVD BBOS.«fcCO. 68 Fulton 8t.» Qf. Y. 




fiATES ROCK & ORE BREAKER 

Capacity n p to 200 toos pe r hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
aU otber BreaKe s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 
SOCSo. Clinton !>t..ChicaKU 

136 0, lilberty Street, New York. 
237 C, Franklin St.. Boston, Mas? 

LIGHTNING C ONDUCTOR8. — A 

valuable and eihaustive paper Kiving Reynold's instruc- 
tions for erectinK and testing liehtninK rods. Contitined 
m Scientific American Supplement, No. 906. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




lMPRO^^i?e".^HER, 



iLrcV^'^'^"^' PARTS ^ 

uWCALDWELL&SON 

N & UNION ST;s. CHICAGO. ILLS. 



iVASHINGTON & UNION STVS 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 




W 



PH0N06RAPHS 

FOR sai«b;, 

ADTtRESS 

North American Phooograph Co. 
30 Park Place, 

New York. 
Masonic Temple Bldg., 

Chicago. 



DIAMONDS, MANUFACTURE OF.— 

A.n interesting description of Mr. Henri Moissan's 
method of manufacturinn diamonds artiflcLaily from 
carbon and sutrar by means of an improved electric fur- 
dace. With 2 illustrations. Contained in Scientific 
American SUPPLEMBNT, No. 904. Price 10 cents. To 
be had at this office and from all newsdealers. 




YANDUZEN^JI^t'^PUMP 

THE B(ST IN THE WORtD. 
Pumps Any Kind of Liquid. 

Alwarsin Order, never Clogs nor 
freezes. Every Fnmp Guaranteed. 

— lO SIZES. 

200 to 12000 Gallona per Hour. 
Cosi97to$75.*ch. Addr.ai 

THEVANDUZEN&TIFTCO., 

103 to 108 E. Stcond St., Cincinnati, 0. 



VELOCITY OF ICE BOATS. A COL- 

fection of interesting letters to the editor of the Scien- 
Tinc American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
.sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in aciENTiric 
AMERICAN Supplement, No. 214. Price lO cents. 
To be had at this office and from all newsdealers. 




^^^A^^'j^^- MECHANICAL ENGINEER OR DRAUGHTSMAN; 

Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home Study by the method of THE COliRBMPOND- 
ENCE SCHOOL OF MECHAKfCS, Scranton, Pa. To begin, students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 




Write "THE PKATT CHUCK CO. " ClaTville,N. Y- U. S. A.,for 
freeillustrated catalogue of POSITIVE DRIVING UKILI^ 
CHlICI^s, sbowine the only perfect system ever devised for 
boldJng and driving drills. 

Foreiffn Agencies ; Ph. RonxetCie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., NueuProm- 
<inade No. 5. Berlin. Germany. Selig, Sonnenthal & Cp., 83 Queen Victoria Street, liondon, E. C. England. 



DRILL CHUCKS. 




Oelaney*s Metallic Gaskets 

a&d Flaxiges make everlasting 
jolnte. Delaney'a Kx- 
pniision Packings for 
steam, water and ammonia 
are best and cheapest. 
H. J. Delnney A: Co., 
Third & Fowler Sts, 
Milwaukee^ Wis. 



WHITE LEAD, NON - POISONOUS : 

Manufacture of.— By Perry F. Nursey. A valuable 
paper detailing several processes ot white lead manu- 
facture that are unattended by danger to health and 
life. The white lead evil. The deleteriousness of the 
old Dutch or stack system. Ameliorative measures, Thu- 
ardis process, the Martine process, the Lewis-Bart .iett 
process, the Macivor processand iniprovementat herein, 
the Non-Poisonous process, a plea forthe adoption of 
measures for superseding the ordinary stack process by 
one or the other of the systems described by the author. 
Contained in Scientific American Supplement, No. 
904. Price 10 cents. To be had at this office and from 
all newsdealers. 




MASON ft HAMLIN 

SCREW STRIN6ER 

One of the greatest improvements in the 

Mstory of the Piano Forte, 
lieepfs the Piano in Tune. 
Much More Durable. 

Quality of Tone Purer. 
^" Fully Illustrated Oatdlo<iue sent an 
a^l'lcatimi. 

Hason & Hamlin Organ & Fiano Go, 
J53 Tbbmont ST., Boston, Mass. 



Model & Experimental Work. t^Z'f' 

Advice and ideas not charged for. Send for particulars 
GARDAM & SON, & John Street, New Tobk. 



Barnes' Hand, Foot & Steam Power 

Iron ft Woodworking Machinery 

Examine our Exhibit at the 
WORLD'S FAIR. 
Complete line of 30 machines. Ma- 
chinery Hall, Section 14, Column J-36 
l^r Catalogue on application, 
W. F. dc John Barnes Co., 
1999 Baby St., Bockkibd, UiLS. 





Village Fire Alarm Systems 

liOW cos^ very effloient. 
ABATIS ELECTRIC MFG. CO. 

149 Filth Avenue, Chicago. 



HOW TO MAKE CLOTH WATER- 

proof. — Recipe and directions for waterprooHnK cloths 
intended for uniforms tor policemen, railroad employes 
and others. Contained in SoiENTiric American Sup- 
plement. No. 907. Price 10 cents. To be had at this 
office and from all newsdealers. 



A New and Valuable Book. 




12,500 Receipts. 708 Pages. Price $5. 

Bound in Sheep, S6. Salf-Morocco^ $6*50. 
This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years ; together 
with many valuable and important additions. 

Over Twelve Tliousand selected Receipts are 
here collected; nearly every branch of the ueexul arte 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of th« highest value, arranged and condensed in 
concise form convenient for ready nse. 

Almost every inquiry ftiat can be thought of. relating 
to formulffi used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in auy branch of indnstiy 
probably will find in this boo^much that is of practical 
value in their respective callii^s. 

Those who are in search of independent business or 
employment* relating to the home mannfacture of sam- 
ple articltts, will find in it hundreds of most excellent 
suggestions. 

t^' Send Jar Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. . 



/ELIULOID 7AP0N r? 'Celluloid lacVuers 

I Al BARCLAY ST. ■^ NEW YORK.^^ "AND VARNISHES for METAL and WOOD 

V '' GUM LACCUERS- BRILLIANT AND DEAD BLACKS -SHELLACS &C. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



October 21, 1893.] 
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Founded bu Mathew Careys 17So, 

HENRY CAREY BAIRD A CO. 

Indafttrial PabliNhers. Booksellers, and Importers, 

»l O Walnut «t.. I'hiladelphia. Pa.. U. S. A. 

^"Ournewand Revised Catalogue of Practical and 
Scientific Books. 88 pases. 8vo, and our other Catalogues 
and Circulars, the wiiole covering every brancii of Sci- 
ence applied to the Arts, sent free and free of posta^re 
to any one in any part of the world who will furnish his 
address. 



PUBLIC WORKS DEPARTMENT, 
CAIRO, EGYPT. 

Several applications having been made for the estab- 
liflhment and working of tramway lines in the City of 
Cairo and its environs, this Ministry decided to author- 
ize the laying of the lines and branches indicated in 
Art. I. of the Act of Concession. 

Offers will therefore be received at this Ministry up to 
noon on thelst B'ebniary, 18D4. 

Peraong tendering for the conBtmctlon of these lines 
must indicate the width, the dimensions, and all other 
dispositions of the line and the rolling stock, as well as 
the amount of annual compensation to he paid to Gov- 
ernment. 

The fare per maximum trip (given in Art. 13 of the 
Act of Concession) to be charged is also to be stated in 
the offer. 

Copi^ of the Act of Concession will be forwarded to 
those who apply for them by letter, addressed to the 
Minister of Public Works. 

The Egyptian Government reserve to themselves the 
right of selecting and accepting whichever offer they 
prefer, or even of not accepting any offer, whatever its 
advantages may be. 



GUANTA RAIIilTAV, HARBOR ANI>* 
COAL iniNES. 

Important to Capitalisttt* Financiers and 
others. Valuable (jOTei'nment Concession in 
Venezuela. 

This importantconcession granted by the Government 
of the United States of Venezuela comprising a Railway 
S6M kilometres in length, extending from the Port of 
Guanta to Barcelona, and thence to the Valley of Naric- 
ual, together with Wharves at Ouanta, and vaJuablecoal 
mines m the Province of Bermuda, are offered for sale. 
The Port, one of the finest on the Spanish Main,is prac- 
tically landlocked. The Railway is completed and is 
open for traffic. At Guanta there ia a custom house. 
rniere are Stations, Engines, Coaches, Wagons, etc., all 
in perfect order. There are Workshops, Sidings, Sheds, 
ana all plant and tools common to a Railway undertak- 
ing. The Quay at Guanta is built on steel screw piles 
and has been proviaed with water tubes for the purpo se 
of supplying the shipping. Any ship frequenting the 
coast can come alongside at all states of the tide. Since 
February 1892, aGovemment subsidy of £5,600 per annum 
has been accruing and there will be payable by the Gov- 
ernment a farther aubsidyof JB7,000 per annum whenthe 
mines are sending coal into the market. The mines 
with trams, screens, etc , etc., are situated iu the Valley 
of the Naricuai at the terminus of the Railway and 
comprise an area of about40 English square miles. They 
contain valuable seams cf coalof high calorific power, 
the reserves being practically inexhaustible. 

Offers for the purchase of this property are to be sent 
in writing to H. W. KIRBF, ESQ., 19 Birchtn Lane. 
London, E. C, England, from whom further informa- 
tion may be obtained. 





ONE FB££ if you order Five. 
Cat this ad. out and send to us and 
we will send Tou this beautiful 



yo_ 

18k Ctold plated watch Iv 

tress, sQoject to full ex* 

amination,aJid if yea do not 



.find it equal to any wat<^ 

retniled at 4 times the 

lorlce -WB ask, you need 

not pay one cent. Otlwr* 

wise pay the express 

agent #8.8r and the 

watch is yours. The 

morement isa jeweled 

quick train, with oi^ 

tempered pinion and 

hair Sprlnir. It Is a 

dnrable and aecDi^ 

ate Tlmekeepar . The 

case is made of Cola 

nickel hand ecgtav- 

ed (cut shows back of 

case) over whicli Is 

placed » plates 18k 

Gold. JEnlly wamra- 

ted. 2n eaarjiag iida 

watch yoa liaire the credU 

'townlpffa 

SOLID lUILDWATett. 

. HILL & ca 

SOTStateKTChlcaso III. 



Useful Books! 

Manufacturers, Agriculturist , Chemists, Bngineers 
Mechanics Builders, men of leisure and prof essiona. 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subject , has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to aak for it, and it will be mailed to 
them. Address, 
MUNN & CO., 361 Broadway, New York. 

' $25to$50 g?ig 

Ctentlemen, odns or m. .„ 
^'OldHeUaMePiater." Only 

practical way to replate rusty and 
woFD kDlTm, forks, spoons, et«; 
quickly done by dipping in melted 
metal. Ko experience, polishing 
or madiinery. Thick plate at one 
operation; lasta StolOyears; fine 
finish when taken from the plater. 
Every family has plating to do. 
Plater sells readily. Profits large. 
W. F. UarriiOB & Co., ColiimbDs,0^ 
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EXPERT MODEL MAKIHG.^^S-^^ 

J. C. Setl, Prop. Chicago Uodel WorKs, Chicago, DI. 179 
E. Madison St. Write lor Catalogue of Model Supplies. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wh3ei8, Dies, etc 

Moflel mid Kxpeviiiiental Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New York Stencil Wks. 100 Nassau St, N.Y 





"THE DENSMORE" 

Aiter thorough trial in competition, wae awarded the con- 
tract to supply machines to the U. S. War Department 
and its bureaus for the ensuing year, maMng another 
notable victory for the "World's Greatest Typewriter." 

^° Descriptive pamphlet with testimonials from great 
concerns mailed free. 

Densmore Typewriter Co., 202 Broadway, New York 



CHOLERA: EPIDEMIOLOGY OF.— 

By Dr. G. Archie Stockwell. An interesting and valu- 
able pjiper on the dissemination of the Asiatic Cholera, 
showing wliat does and what does not spread tti e dis- 
ease. Contained in Scientific American Supple- 
HBNT. No. SS8. Price 10 cents. To be had at this 
office and from :ill newsdenlers. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravincs. Contained in Scientipio American Sup- 
plement. No. 908, Price iO cents. To be had at this 
Office and f rom all newsdealers. 

THE SIMPLEX TYPEWRITEi8 

ICUARANTEED 

,_ do as good work 
,as any high pricea 
Imachlne. Special- 
ly adapted for use 
In private corre- 
spondence. Sent 
by mail or express 
,s-«„„t-» onreceipt 

Oi $2.75. In handsome 

israiimt ease, 50c. extra 

Addiesa ^jimplex Typtwtiia «J».. 33 Crcat Joaet Stnet, Meir Y<nk. 




Ormiston's Patent Transplanter. 




for cabbage, celery, and other 
plants. One man handles and 
plants at a steady walk- This 
valuable patent for sale. For 
terms and particulars, address 
R. B. ORMISTON, 
Kennedy St., Winnipeg, 

Manitoba. 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Pans. All styles of Trucks made to order. Catalogues 
free. GEOKGE P. CI. ARK, 

Box Ij. Windsor I^ocUs* Conn. 
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^ COPYRIGHTS.^ 

Messrs. Munn & Co., Solicitors of Patents, have 
had nearly fifty years' continuous experience and 
the most remarkable success. Many thousands 
of the best patents have been secured through 
their Scientific ATnerican Patent Agency^ which, 
for reliability, promptness, careful work, and 
moderate terms, enjoys a world-wide reputation. 

Any one who has made an invention may 
quickly ascertain, free of charge, whether it is 
probably patentable, simply by writing to Munn 
&Co. All communications strictly confidential. 
A Handbook of Information concerning patents 
and how to obtain them sent free. 

Patents taken through Munn & Co. receive 
special notice in the Scientific American, andthus 
are brought widely before the public without cost 
to the inventor. This splendid paper issued 
weekly, elegantly illustrated, has by far the 
largest circulation of any scientific work in the 
world. $;{ a year. Specimen copies sent free Ad- 
dress MUNN & CO., NEW ToaK, 361 Broadway. 
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FUEL, CALORIMETRIC DETERMI- 

nation of.— Description of the Mahler apparatus for 
studying the calorific value of the principal fuels used 
in the industries- with details of tests and analyses. 
liUistrated with two engravings. Contained in Scien- 
tific AMERICAN auppi-KMENT. No. 909* Price 10 
cents. To be had at this ofiSceand from all newsdealers. 
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^'^^^^ WATER MOTOR 

WtLl, RtIN TOUR 

SEWING MACHINE 

and other Light Machinery. 
Will do Ten Times the Work. 

No Plumbirii; Mequired. 

Sent G.O.J), or remit. Price SS. 

THE BUI.GrANU 

WATER MOTOR CO. 

414 Water St, Baltimore, Md. 



ON SOME OF THE MECHANICAL 

Properties of High Steel as related to its Composition 
and Structure.— By John W. lAUgley, Ph.D. An inter- 
esting lecture delivered in the Sibley College course. 
With 5 illustrations. Cnntwined in scientific Amer- 
ican Supplement. No. 906. Price 10 cents. To he 
had at this office and from all newsdealers. 
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Oil LAMPS HAVt NO ECIUAL, 

'Views orAiL SUBJECTS 

LOWEST PRICES CUAVNTEED 

L. MAN'i\SSE 

88 MADISON s^CHICAGO ILL 




^ THE "MUNSON" TYPEWRITER. ^ 

This machine is an "evolution," the outgrowth of years of experience and the 

best results of scientific worfe. Its principles appeal at once to the 

educated mechanic. It is Itight, Small, Compact* 

Easily operated, with Universal Hey Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
darable and easily kept in order. :iO keys. 90 characters. W eight, with carry- 
ing case, 16 pounds. Special wheels for different languages. Send for circular to 

* * THE MUNSON TYPElTRITfiR CO., * * 

16'J ». La S^alle Street, Chicago, 111., IT. S. A. 



RFi T7ATFIIRfi for Uome-made soda water, etc., »4.50 and np. Family Ice Machine $10 and up. Filters, 
OCL I LH I CUnO $1.26andup. Cookers, $1, 1, DERMIGNY, 136 West iJ5th St., New York. 




lYON & HEALY, 

L— 66 Monroe St., Chicago < 

Will Hall Free their newly enlarged ~ 
Catalogue of Band Instruments, Vni- / 
forms and Equipments. 400 Fine !!• f 
lustrations, describing every article ^ 
required by Bands or Drum Oor^s. 

Contains instructivns for Amateur Bands, 
Exetciseb and Drum Major's Tactics, By* 
Laws, and a Selected List of Band Music. ' 




Perfect Newspaper File 

The Koch Patent File, for preservtnt! Newspapers, Mag- 
aziaes. and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Amehi- 
CAN and SciENTiEic American Supplement can be 
supplied for the low price of $1.60 by mail, or tl.26 at the 
office of this paper. Heavy board sides; inscription 
"SCIBNTIFIcr AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN i& CO., Publishers SciENTiric American 




ERs. 'CLalDWELL C? 
z\i E. Main St. Louisville r\Y. 



THE MODERN MARINE BOILER.— 

By A. B. Willits, U.S.N. Description of the principal 
features of the bojlers of the United States man-of-war 
New rork. with a plea to inventive minds for the pro- 
duction of a type of boiler which shall do away with the 
necessity of tne present enormously large and heavy 
Bhells, and present a lighter substitute that will per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific American Sup. 
PLEMENT, No. 870. Price 10 cents. To be had at this 
fBce and from all newsdealers. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a jarger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway^ New York. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCflES, M ELEVATORS 



PROVIDENCE, R. I. 




PIT GAME FOWLS. 

We have now for sale Black Hack- 
les, BominiqueB, Eagle Heads, 
Grays, Pyles, Blues, etc. We are the 
largest breeders of Pit birds in 
Penna. Send stamp for 8 page cir. 
Moui, & ZiBOLEB, York, Pa. 



PRICE 

$2.00 



/Columbus" '^^CH 

V^^^ AND CHAIN. 

The most Elegant and Useful Souvenir pro- 
duced iu this Columbus year. 

.The case is a rare production in point of design and 
workmanship. It is made of embossed metal and hand- 
somely finished in plain or oxidized silver finish. 

IT HAS 

American Ijever Movement, Pntent Escapement 
and Regulator, Patent Winding and Set- 
ting Attacbineiu, requiring no fcey. 
The chain is made of a series of embossed medalions neat- 
ly linked together. The heads of Columbus, Washington, 
Lincoln, Grant, Sherman, and Cleveland are delineated 
thereon with dies made by a noted medalist, at large ex- 
pense. Made in plain or oxidized silver finish. 

Every watch Timed, Test^, and iJej^uiated before leaving 
our hands, and carefully packed with chain. 

^" Circulars Free* 

Price 9f2.0tt, postpaid. 3 for 83.30. SlS.OO per 

dozen* by express* 

R. H. INCERSOLL & BRO., 66 Cortlandt St.. NEW YORK. 




Fourteenth JEdition of 

Experimental Science 




REVISED AND ENLARGED. 
1^0 Pages and 110 Ssuperb Cuts added* 

The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teachers, stu- 
dents, experimenters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Sdentiflc Use of the Phonograiih, the curious 
optical illusion known as the AnortDoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Klectrical Rocker, Electric Cnimcs, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, ?82 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, Si4. Half morocco, 85- 

S^Send Jor illustrated circular. 

MUNN <& CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BUUADWAY, NEW YORK. 



THUMB SCREWS and NUTS 

OP ANT DESCRIPTION. 

ENGINE CASTINGS. 

Booklet on receipt of stamp. 
i. J. Weed 4 Son, 106 liberty St., N. T. 



DISTILLERY WASTE PRODUCTS.— 

Descripiion of an apparatus for the recovery of oily 
substances of commercial value from the sub-products 
of distilleries. With 2 illustrations. Contmned in Sci- 
entific AMERICAN Supplement. No. 904. Price 10 
cents. To be hud at this office and from all newsdealers. 



MAGIC LANTERNS 

~---.sC lOPTICON S 

BT€R£~OPr ICONS 



PROJECTIMG -ftPPARATUS u I 
FOF?S&H0"OLS COLLEGES 4^ 

ID PUBLIC entertainmentSb 



FOR SALE.— Patent Issued AoKust 1, 1893. Device 
forboldJDK slats of window blinds securely in any posi* 
tton. Will sell cheap. Wm. W. Hoskins, Pliair, Texas. 




WE SEND FREE 

with this beautiful Ornrsn an Instruction 

Book and a handsome, upholstered Stool 1 
The organ has II stops, Soetaves, and is 
made of Solid Walnut. Warranted by us for 
J5 years. We only charge $4& for this beau- 
tiful instrument. Send to-dav for FREE illus- 
trated catalo^e. OXFORD MFG. €0 Cltieago. 



y SPEClAi FACHITltS ran MftMHC W U U ^ U.W 



PRICES 

LOW, 



$525 



Agent's profits per month. Will prove 
it or pay forfeit. New articles just out. 
A $1.50 sample and terms free. Try us. 



BLECTBOGRAPH CO., 28 Bond St., N. Y. 



JUST PUBLISHED. 




Star * n^aps 

By Richard A. Proctor, F.R.A.S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin» 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful* 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Pilce 
$2.50* postpaid. 

MTJNN Sc CO., Ihxblisliers, 

361 Broadway* New ToriU 
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ORDINARY RATES. 

1 nside i'iige» each insertion, - 75 cents a line 
iiacU Puse. each iiisei'tion, - - $1.00 a line 

f^ For some classes of Advertisements, tipecial atid 
fJiijiier riites are required. 

The above are charKes per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office aa early as Thursday 
morning to appear in the following week's issue. 



COLD FORCED PRODUCT. 

yC "Boors' Dm Scm." 

jf -^ ^^jk Patented May 10, July 19, 1S87 ; 

^Vi^B^ ■'"''^ ''' ^*^" 

^^^Hj^ It will turn like a screw 

^^^Mfc. into wood when dri\en 

It is ^«H^™^ with a hammer, and 
cheaper than ^^bKW will not break the 
a common screw, ^^■mW fibers ot the 
and, being mhl Jurg- ^^Mmk, wood. 
eil, tlie entire surface ^^^^Bfcv 
has a metallic skin. ^^Sfl^lv 

For applying steps to Elec- ^^BP^ ^-^ 

trie Light Poles, it has no supe- ^^^k iHI 

rior. 

tsn Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



MCALLISTER 

M.F.G. 

OPTICIAN 

49NASSAUSr 
KEWYORK. 



ENTE.,.„,„„Ej,.- 

HOME INSTRUCTION 
AMUSEMENT 



Magic Lantern s. 



^nnsn! 



VIEWS,r\ 



SSftiSJXHIBITIONS 



SU NtJlAY SCHOOL WORK.. 
COLLEGES 



SEOJ 



SOCIETIES, 



J PAGE Catalogue free. 



K D A K S 



$6.00 



$100.00 




CIGAR CUTTERS. 

STERLING SILVER, 

Can be hung on watch chain. A 
QsefuJ present for a gentleman. 

Well adapted for prizes or fa- 
vors at CARD PAETIKS. GERM-4N8, 

etc. For sale by leading Jew- 
elers. If your Jeweler has not got 
it and will not order it, send to us 
and we will flU order through some 
reliable dealer. 

Price) 91.50, 

Enos Richardson & Co. 

23 Maiden Lane, New York, 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5h. p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific Americnn, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With ^ illustrations. Contained in KciENTIprc 
AMEKiC'AX SUPPLEMENT. No. S65. Price 10 eeuts. To 
be had at this office and from all newsdealers. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE QR RAM 

SUPPLYING WATER POH 

Irrigation, Small Towns, fiAilroad Tanks, 

Factories, .'<toam Mills, Dairies, Country 

Residences, Stock Yards, etc. A uitniatic. 

Evident, Jiurnhle^ aita 

Imzpensive, Send for 

fully Ulus. catalogue. 

t^rSeeillustrated notice 

vn Sci. Am,, p. 6, July 6, '90. 

Rire*s llydraHlIc Eofflne 

Mrs- Co., Itoniioke, Ta. 




S cientific gook n atalogue 



U£ci<:NTi.y published. 

Our new catalogue containing over 100 pages, Includ- 
Idk: works on more than fifty difl'erent subjects. Will be 
mailed tree to any address on application. 

»1UNN Jt CO., Publishers ScientiOc American, 

'Mi\ llroartway* New York. 




OVER 

30,000 SOIiD 



OTTO" 

m m GASOLINE 
ENGINES. 
^tolOOli.p. Can 
be used in cities or 
in country indepen- 
dent of gas works 
or gas machines. 
No Boiler, 
No Danger, 
No Engineer, 



OTTO &AS ENGINE WORKS, PHILADELPHIA. 



WANTED. 



state and County ngents every- 
where for the biggest money* 
maker known. Sells to all manufacturers. One-fourtli 
the price of its only competitor. Hustlers given a con- 
tract and exclusive territory. Every man out making 
big money. Get your address and references here quick 
if you want some of this. 

Address R., 1321 Manhattan Building, Chicago. 



%to50H. P. THE 




Motor Of irCentury 

Can be used any place, to do any 
wmii, and by any one. No Boil- 
er! No Fire! No Steam! No 
Ashes ! No Gauges ! No Engi- 
neer! A perfectly safe Motor 
foralJplacesand purposes. Cost 
of o-peratinii about one cent an 
hour toeach indicated horse voW' 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CU. 
P. O.Boxl4fi. Sterlins. III. 



Parsons Horological Institute. 

learn the Watch Trade 

''^^^^^) Engraving and Jewelry Work. 

PARSONS, IDE & CO, tW arcuUir free. 

302 Bradley Ave., PEORIA, ILL. 



Eastman Kodak Company, 



I Send yer t 
I Cataiogufi. s 



Rochester, N, Y. 




STEAM PACKING 

Boiler CoveringSj Millboard, Roofing, 
Building Felt, Ijiquld Faints, Ktc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT PRBS. 

H. W. JOHNS MFG. CO.. 87 Maiden Lane. N.Y. 




SYLPH CYCLESfll^Y 



Vianitd _ 

1 riders say .Our spring ftame 
with pneumatic tires saves 
muscle and nerve and is 
Juxury indeed. You want 
/the best. Investigate. We 
also make a 30 pound rigid 
_^_^^_^_____^,^___ frame Sylph. Cata.free. 
lLouse-uar^«*»i;^cAeC7o..2^<. 16 Gst.,Peoria,IU. 



ELECTROMOTOR. SIMPLE. HOW TO 
muie. By 6 M. Hopkins.—Descrlption of a small electro 
motor deviseil and constmcted with a viewro assisting 
amateurs to make a motor wnich might be driven witit 
advanrage by a current derived from a battery, and 
wnich would h;ive sutllcient; power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contained in tcii':NTlFiC Ameutcan 
Suppi-ttMKNT. No. (»4i. Price 10 cents. To be had at 
thisottlceand from all newsdealers. 



PATENT FOR SALE. 

I'he Aeberly Cattle Stall Device fur the enhancement 
Of comfort and cleanliness of milk cattle. Is simple, 
duraUe, and can easily be adjusted to almost any crib. 
GreatBritain and Canada letters patent applied for. 

M. SCHEMBRI, 396 Van Buren St., St. Paul, Minn. 




ASTRONOMY 

Poole Bros. Celestial Planisphere and 
Celestial Handbook just published. 
For descriptive circular address 

POOLE BROS., Chicago, ill. 



CMCIIltCQ BOILERS &: MACHINK TOOl.ii. 

t n u I n C O • Complete outfits f umislied. &end forvrU 
ces and 300 p. axtaUmie. W. P. DATIS, Bochester, N. Y. 




SINTZ GAS ENGINE GO. 



&RAND RAPIDS, MICH., 
V. S. A. 
Manufacturers of the Miiitz Sta- 
tioiinry mid Itlarine O as and 
Gasoline Kngiiit'H. Especially 
adwted for Boats and Electric 
Liigbting. Runs with manu&.c- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. l^T ISetid for Catatogue. 
Mention this paper. 



The kerican Sell Telephone Compan; 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the lifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate: the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,509, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 
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with 6 illustrations. Contained in Scientific Auebj- 
CAN Supplement, No. »y5. Price 10 cents. To be 
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Messrs, Munn & Co , SoMcdtors 
Of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably ia 
paten table by writing to Munn &. Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the ScientiUc Amer- 
ican, This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
f3a year. Specimen copies free. 
Address MUNN & CO , 

New York, 361 Broadway. 
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^dmifit ^mttitm f ttppkment 

This is a separate and distinct publication from 'I'HE 
Scientific Amkrican, but is uniform therewith in size, 
everynumber containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
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forming a Large and rplendid Magazine of Architecture, 
richly adorned with elegant 7)kues m colors., and with 
other fine engravings ; illustrating the most interesting 
examples of modem architectural construction and 
allied subjects. 
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Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the liar^est Circtilntioii of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN «fc CO.. Pnbllshers, 

361 Broadway, New York. 



PRinrTiivrG inks. 

The Scientific American Is printed with CHAS. 
BNBU JOHNSON & CO.'S INK, Tenth and Iiomoard 
8ts., Philadelphia, and 47 Rose St., opp. Dnane, New fork 



© 1 893 SCIENTIFIC AMERICAN, INC. 



